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PREFACE 



Tne Health Services Mobility Study (HSMS) has been involved, 
in^peseattrch in the health manpower field in th^ United States since 1967. 
It has designed methods to analyze jobs, cBfe^te job ladders, develop cur-- 
riculim objectives, ^and evaluate job performance, HSMS is. sponsored by 
City University of New York (CUNY) through the Research Foundation and 
the. Hunter College School of Healt)i Sciences. Since 1967, funding for 
HSMS has come from the Office of Economic Opportunity, the Health Services 
and Mental Health Administration and the Bureau of Health Manpower, bo't;h 
of HEW, and, primarily, the U. S. Department of Labor, Manpower Administra 
^ tion, now 'the Employment and' Training Administration. The Director of the 
Project, Eleanor Gilpat^?4ck, holds the rank of Associate Professor at the 
Hunter College ScboolTpf Health Sciences, City University of Nej^ York. 

Th*s report presents the results of task analysis in the area 
^of diagnostic radiology, and is the first application ofithe HSMS task'-' 
^analysis and curriculum design method to an entire' functional area; This 
work .is reported as follows: 

Research USING TASK DATA IN DIAGNOSTIC RADIOLOGY 

Rpt. No. 8 * > . . a 

Vol. 1 Job Ladders: Assigning Tasks to Jobs. * ' • - 

V ¥ql* 2 Curriculum Objectives for Radiologic Technology. 

These volumes mike use of arid refer to the tasks present- 
&i in Research Report No. 7 (see below). Therefore, when . 
the tasks are discussed, only the abbreviated, name'fe of 
the ^asks and their code numbers are i^$ed^ 

* • * 

Volume 1 shows how the tasks of Research Report No. 7 
'interrelate by content and level of difficulty, ancf' re- 
commends' several job ladders and new job structures . ' . 
The .volume tells the hospital administrator how to' use 
the data for assigning .tasks to ^ob titles, suggests ca- 
reer ladders,, and shows how to use the dat4 for perform- 
ance evaluatio^'n. There is "a chapter which oiitllrrs a ; ^ 
. safe practice and quality assurance program for an insti- ' 
tution, (It was originally intended as a separate jdocu- 
f inent-and was so described in the Preface to Research 

Report No, 7.) . 

Volume 2 presents curriculum guidelines and behavioral 
currici^uu> objectives for use in educational programs- 
. for the radiologic technblogist , including suggestions 
for educational ladders; to parallel job ladders. Re-- 
search^Report No. 7 serves as instructional material 
in connection with this volume.^ ^'^ 
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tASK DESCRIPTIONS IN DIAGNOSTIC RADIOlOGX 



Medical Tasks: What the R^iologist Does. 
Radiologic Technologist Tasks Dealing With Patient , 
Procedures. ^ ^ ^ ' ' * . 

- Machine-Related, Patient Care an4^ Administrative Tasks: 
J/ha^ Radiol^o^sta, Technologists, Nuxr^es, and- Physicists 
Do To Run Thin|;s and liook After Patients and Equipment. 
Index of Tasks By Code Ntamber and fcxtended Ndme . 

Thes'^ /our volumes are the "core^.documentt^b, J4^,i^they^ 
present approved "normative'^ task* descriptions inidiagr 
nostic radiolo^gy. The f^rst 'three volumes present the . 
task descriptions iA a given area in numerical order by^^ 
code number. Ea^ docufle^- describ4s how the tasks Were 
developed and ho\? to read them. Each al^o includes list- 
ings that arrange the tasks by specialty or function. ^ 
JOie task descriptions provide idfetry^j^tional materials in 
Connection with educational ptdgrams and/or evaluation oi 
'review programs.^ ' > 3 ~ 

Volume 4 lists the eK^ended» names of a^l the tasks con- 
tained in the fitst three volumes in nt^erical order by 
^ task code number arid cites the vo fume in which ^aph task 
description appears. ^ . ' y 

* ' ' - r 



) 



iv 



CONTENTS OF VOLUME 1 



ACKNOWLEDGEMENTS . ' ii 

fUEFACE iii* 
• FIfURES ' • ^ ' . ^ ' vii 

TABLES • * ' / . ^ *i 

FOREWORD ' - , ^ 



viii 
ix 



1. ABOUT THIS REPORT , „ - - y ^ 

Introduction ' ; * ' * . 1""!* 

^ V - , Structure qt this Report , 1^ 

'/ '"/r . SummfiPry of Result* , . * ' 1"5 . 

/ , r f Ba«l^roundj ^ \^ • 

Analytic ^Components ' ' - ^ 1--14 



2^ JOB STRUCTURES AND CAREER LADDERS FOR DIAGNOSTIC RADIOLOGY 

Jo^) Structure Recomm^ndatiqits . ' . ^' 2-2 

" Career Ladder and Lattice Recommendations ^ 12-13 

^ Preparation for 'EducationalJLadders ^ 2-17 

# ' • • 

3/^ USING TASK DATA TO MAKE RATIONAL USE OF MANPOWER 
^ 7 / . - J ^ ^ 

^.ay^nales for Job^ Restructuring and Career Ladders ' 3-2 

Using HSM^ Task Data^to Structure Jobs , 3-6 » 

Career Ladders and Cost Saving Strategies ' 3-17 

^valuation of 'instjitutioifal Performance 3-32 

'4, A PROGRAM OF QUALITY ASSURANCE, SAFE PRACTICE, AND gfeALTJi PROTECTION 

» » ' __ 

• Tntrcfduction . ^'"^ 

' Issilfes, Policies and Practices * ^ 4-2 

>HSMS Quality Assurance Data • , ^--8 

* ' Curriculum Objectives for Quality Assurance 4^13 

' Other Safe and Humanistic Practices 4-18 

A Check List for Consumers 4-23 

'5. ' -ANA^^YTIQ PROCEDUgES^AND DETAILS, ^ Y , 



Overview - * -% '* " ^^-l 

The F'actor Structure of Skill a^ Knowledge* Variables ?-12 
The Tactor Structure of Tasks ' * ' 5-22 



APPPDIffiS 

* * 



1 

CONTENTS- OF. VOLUME 1 (continued): 



A. Tasks Used tn. FactJr'^Arialysis by^CSde and 
' Abbreviated Name 



\ 



J ' , b: SMlls and Knowledges Identified in Ambu- 
^ ^ - / latory .Carfy and Dia^bertic^Rkdiology - , 

C. ' Health Servic^es Mobility Stxx^ Scales * 

, D. •..Summary of Two-mode Factor Analjrsis Re-- 
^ • suits 

, • 4 - > ^ 

E,"^ "Factor Structure of Tasks: The Arirange- 
' ment of Ta^s VW^thin Factors ^ . 



V 



' ^. . CONTENTS OF. VOLUME 2 

" V -"^^ • ^ ' 

6. ABOUT CURRICULUM OBJECTIVES 

' * Introduction ^ ^ * . 

^ ; Concepts and l)ef initions 

> The HSMS Currit%Lum Design Method 



7.^ CUpiCULtJMjCUIlJjLINES'FOR RADIOLpGIC TECHNOL^BCT 



|f Educational Objectives \ , * 

\ ' Cqi^iculum ITevelopment 

Program Design^ ^ ' - 

Insrructional Planning^ r 
Usje of CvHrriculum Obje^ctl'ves for Evaluation 
^ ^ Proficiency Testitig ^] 
Use of Curriculum Objectives for Curriculum Analysis 

8. CURRICULUM OUTLINES ' ^ ^ ; 

9. CURRICULUM «BJ«^IVES ' * * ' 



FIGURES . , ^ 

■ ' ■.. . ' . . ■ ■ (. 

1. Suomary of . Factor Structure of Tasks by JDb^ Level: - , 
' Diagnostic 'Radiology Career Lines. ' ' 

2. ^ Summary^ of Job Structure an^ Car^^r Ladder Recoimi^ndations. 
* 3. Hyt>othetical Array, of Task Allocations by 'Job Title. 

/ 4« A Minimum Cost Strategy for Uj^grading^: StageH Sequendes, 

5^. Sample Output or Performance ^Rating Instrument. 

6. Sample Heading for. Table, of Output or Performance Ratings 
by Task. . . . , ^ 

7k Sample Heading, for TabJ.e of Output or* Performance Ratings 
by Employee. \ ' - ' 

> \ \ ^ ' . . 

8. JHypothetical Graphic Representation of Distribution 
of , Output, or , Performance B(atirigs by Task*. 

9. Model of "MATRIX" Array of Skills and Knowledges 
by Task and Job tevel. 

10. Summa^ of Tas^s and Variables by Run. ' \ ^ ' 

: ' ' , * * \ ' ^' ' , 

11. Comparison of Variable ^FSctor Structutes by Run. 

_J.2^ y. Summary of Characteristics of Run 1 iTask Factors. 

13. VSiawtory'/of Characteriltics of Run 4 Task Factors. 

14^ Model of "MSI^TRIX" ^rray of Skills and Knowledges - 
by task and Job LeveJ.* ^ ^ . - ' 

15. Blank Curriculum Objective Sheeft. 

16. Jobs Cohered * by HSMS Curriculum Objectives. 



.TABLES* 



1. 

2-. 



D. 2. 

E. l. 
- E.2. 

. E^3. 

' E.4. 
E._5, 
E*6. 
E.7. 



Job Titles CoWed in Diagnostic Radlol^fey Ifask An^sis. ^ 

Skills * and Ki^pwUdges- by Task Factor and Level in ' 
Patient Care^, Quality" Assurance, Radiologic Technology, . 

and Administration in Diagnostic Radiology. ^ ^ 

Curriculum Outllae Assuming, that Radiologic Technbl*^ 
ogidt Occupation XoVers Four Factors and Three Levels. 

Curriculum Outline, Assuming that Radiologic Teahnol- 
' ogist Occupation is Reached in Three Stages and Com- ^ 
bines the Patient Care and 'Radiologic Technology ' ' . ^ 

Factors.^ ^. * ^' ^ , , » , 

Curriculum Outiljfhe Assuming that Radiologic Technol- 
ogist Occupation Is Reached in Three Stages and Com- , ^ • 
^^bines the *Patieut Care and Radiologic -Technology . . ' ^^ 
Factors. , , • > > . . 

Curriculum Outline for Administrative Tasks.: To Be 
Incorporated in Curriculum for^ the Tl^di^ologic Tech- 
. noiogist if Desired. 

, Curriculujn Requiremen^ts for Quality Assurance Pro- ' 
fessional (Radiation Physicist): Factor VI at Level '5. 

•Factor Structure* of 5kill and Knowledge Variables. , 

^Assignment of Taska To Factors By Task Code and , 
Factor lJumber. ' * . 1 

Quality Assurance. Factor . c ' ' 

Radiologic Technology Factor. 

Patient and Emergency Care Factor. . * 

Administrative 'Tasks (Non-Factor A) . 

• t 

Non-Neurologic Radidlogy Factor. • . 

* ' - I ' ' . • 

Neuroradiology Elector, < 

Obstetrics-Gynecology Radiology Factor. . ^ 



\ 



1^13 



7-31 



8-3 



8-11 



8-41 

8-71 

8-73 
D-1 

D-7 
E-1 
E-7 
E-i3 
E-17 
• E-19 
E-27. 
E-29 



viil 



ERIC 



'9 . 



s 



FOREWORD 



The B^au of Radiological Health o£ tile Food and- Drug Adrainistra- 
^ tion^ is .responsible for .miniinizing^unnecessary^expdsiire of the 
- population to radiation ,f^cluding' that used in irodicihe* The 
Bureau* s programs include* activities to improve the education of 
health care pei?sonnel in the safe use bf radiation. This is ^ y 
important beCause^adequate education^ of , professional and ancillary r 
personnel who prescribe, conduct or interpret radi(ilogic examina- 
tion? -is a crucial determinant in arssuf ing:'t)ptimum medical care 
wj,th ihinimua radiation exposure. t . ^ • 

^The ^^Jucatiorial process in the medical . radiation area, as in any 
J field, can- be most ef f ectiye, .whert ijt is based iq^on the actual 
' tasks and responsibilities wiich in4ividuals will be called upon * - y ^ 
to undertake in practice. Systematically and comprehensively*. . . - 

identifying and describing tliose tasks is^ thus an iii^KDrtant pre- 
^ requisite in desi^^ing effective curricula and credentialing tools. 
The type of research which is represented by the series of projects * 
entitled 'Task-ftescriptions in Diagnostic Radiojogy," conducted by . 1, 
the Health Services Mobility Study^ can fee an important step in, 
this direption- These particular projects, Qiilminating in several; 
individual reports ^ contain task descriptions and-curricplum - * 
objectives of remarkable depth arid scbpe, including much'material • 
on protecting ^patiOnts against vmnecessary radiation exposure^ . ^ 

^though tKfe Bureau pf Radiological H^lth has ntit contj-ibutedl 
10 tha^design of thesi^ projects or to the content of, the repoYts,/ . 
. we hope that they can serve as a useful resource for'' those, respon- ' ^ 
sible for designing basic and continuing educational programs Tor . 
medical radiation ^users, .and*thus that they can contribute to the 
safe and effective use of* radiation in piedical diagnosis. . 




hdark Bamett 

Associate^ Director , * - 

division of ^I^Hxing § Medical Applications 
Bureau of RadioR^ical Health 
Food and Drug 'Administration j. > 
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.' - •• . , . CHAPTER I. - ' , \ ' • 

. - , • , > ABOUT THIS^PORT . > *, 

.INTRODUCTION ' 

Research Report No. 8 i^the product of the f irst ' f ull-scalre ~ 
application of the' job* gadder and curriculunt design method of the Health 



Services MobilJ.ty Study (HSMS) to an entire funcfioiial ai^a. . We have 
"analyzed' all the work f-pund in a' department of diagnostic radiology using 
the HSMS ti|^S:^a^lysi§ method, This,rem)rt presents' recbnunendations on ^ * 

several career ladders that can take individuals ftx>m entry level jobs. 

\ * ^ ' - * 

t\ professional level occupations. Voliime 2 presents curriculum guide- * 

linfes for educational ladders to »parall^l the careerMadder regoimnenda- 

tlons. ' The volume offers behavjLqrally stated curriculum objectives^ ar- 

r^inged io sequences that reflect the /job sequences we rec6mmend. 

STRUCTURE OF THIS REPORT - ' 

• — \ % 

Volume 1 of this reporU^resents the results of the HSMS job 

I ' * ' ' • . 

analysis method 'in diagnostic ra'diology *Chapt^r 1 presents a summary -of 

the, results and '^'describes' the background of the work an4 the data base. 

■ ^ 

Chapter* 2 presents the results of the analysis, i.e.; our job stjructure • 
and careef ladder recommendations. Chapter 3 is'direct^d to the hospital 
o{* department- administrator. It suggests how the data and results can be 
.used by an individual institution o^^department to make rational use--o'f 
manpower. It suggests how to restructure jobs and assign tasks to jobs 
and titles at yariolis levels to provide up.ward' mobility while OThancing , 
the quality of output and holdi*ng costs down. Chapter 3 also describes 

• ft -i , 

how to use Ae HSMS data for piferformance evaluation- Chapter 4* deials with 
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safe'-practige^and c^Uafity MsuraWe. at-offers a'progMm for qualify as- . 
%urat>ce/and a check/iist /or-.CQ^suiners . It is directed to ^the .institution, 

educator, ot .consuWT:*lnCerfes:t4d 4a ''the oromotion of tadiation safety and 

* " » , '^'^^ ' ' ' ' ' 

quality care., Chapter 5 coveirg the teclinical content^bf the H:SMS method, 

. ^ * , . ' - / 

aritt' describes the analytic work. . ' ' 

Volume 2/of tK-^s report presents cutriculiim guidelines • fcfr edu-^ 

, ' ' : . ' ■ ' ^ : ^ ' > ^ - ^ ^ - 

Vational programs that would parallel the career ladders. The HSMS method- 

^ • * ^ ' ^ ; 

of curriculum design has^een applied to the ai4e,' technician, and tecTinol-- • 
ogi^t levels in diagnostic radiology. iKe results are guidelines for. eHu- ^ 
cational ladders and sets^ of behavioral Curriculum objectives which^ utilize , 
.the HSMS' task data. Chapter dfdescribes thV concepts used and the- Work that * 



1 — r . ^ ' ' - 

^ was done* Chapter 7 presents "the curriculum guitfelines, incXpding^ sugges- , . 

tions for program design, instrucltion, and the use of ourriculilm objectj.ves^ ■ 

in the development of prof iciency ^^ests . Chapter & presents 'curriculum out- ^ 

lines, and Chapter '9 -presents tHe aurriculuiru objectives in n\4«ierical order. . 

The tas*: descriptions, which are -tfie cor« of the analysis, ate 
' voluminous. The descriptions are ddb^led," and can 'serve as instructional 
•materials.^ They can also be used for developing iri-house programs in per-^ 
formanqe Valuation, quality assurance; or^ trainee selection for upgrading, 
bur decision Vas to present the task descriptions fn a separate report, * 
Research Report No. ^7, which is in f outWolumes>\ * It*presents the ASMS 



• o • 

•X . 1 



The chapters are nuiftbered consecutively* in the report; Chapter 6 is the 
first, chapter of Volume 2. . " *• |^ , * , » .. ' 

■ * \ - f ^ ■ . • • . 

• " '2 Gilpatcick, EleaAtfr , Task bescriptlonsi in DjLaRnostic Rgdiolo^ .(four vol- * 

• ■ 'umesT, Research Report. No. 7, New York: H&alth Services Mojjility Study, 1976., 
• ■ * ^ ' 1-2 . . 



tagk descriptdanfe^hich ^ar^ the reference base. of this report. (See the 

preface .for a description of the- volumes , ) In th^s r^ort the tasks are 

/ - >^ , ' ' ' \ ■ ^ > ' 

referr,ed to solely by their abbreviated task names and/or by code number.- 

• ■ ' ■ - -i- ■ ■ ' ' • : - • ■ 

We wish to kee^) the text -'of* this report s^s unencumbered as pos- 
sible. Theref9i;e,: a good deal of the detailed statistical material is 



proyided in the -five appendijces at the^end of Volume \ ^^f^jf^S^^"^'^ * 

. Appeqd'ix A lists, by order of Task Code Number, th^ ^abbreviated 
" ' ^; \ * ^ ' - • . ^ * ' ' ; ' 

nam^s of all the tasks that were'us^d in thfe^ analysis. *he.re are 560 

• tasks represented, of wh-ich 368 were Identi^Esite^ in'l|iLagnostic ra^ioL^gy.*, 

vThe remainder were found solely in aA earlier pilot test bf the HSMS . 

method that was carried out .in an ambulatory care, family health center. 
• * 4 ... , ^ 

' (Some oj tffe' analysis involved pooling all the task data developed by . 
HSftS.) The end of Appendix A identifies the tasks .used .for. ea^h of the 
separate analyses ' (computer **runs"). The appendix also indicates the volt' 
ume in Research Report No. 7 in which a' task's full descriptiaq appears. 

^ The basic da?^ for -the , analysis are the HSMSV'fekill at) d know 1- 

' ^dge category *scale values assTgned^ to each of the tasks. 'Jh^^^^^i^ values 
for each task reflect tihat an indtvidual-must know in order to perform the 
task. Appendl^^ lists eacfi ^f , the ^ki^^^fe knowledge categories -^^|^ti- 
fied for, any of the'560 tasks. Sincere utllized^^ three ^^lective* computer 



"t:uns" in addition^ to the one containing all 560 tasks, and simce sonife of 



3 . 

. The results of the pilot, test aire reported in: ^ . ^ 

GilpatricL, Elearior, Suggestions For Job^ltid Curriculum Ladders in 
Health Center Ambulatory Care: A Pilot' Test of J:he Health Services 

, Mobility Study Methodology , Research Reports Nos/.4 and 5', New York: 

^Health Services Mobility ^Wdv ,* 1972-. '\ 



1^3 ^ , - ^ - 



13 V 



the anaiysis (the factor analysis) uses' only skill and knowledge categor- 

7 V . . ' ^ / 

ies that, have soma. degree of frequency across tasks, the appendix also , 
pro^^i^es the reader with information on which skill and knowledge categor- 
l^s were used in each "run" and for factor analysis, (The factor analysis 



is described in Chapter 5A 

► - 

* ;The scales' used, for rating the t^sks on their skill and knowl- 
edge* requirements are presented, In Appendix C. ^There ar§ sixteen skill 
' scales and a knowledge scale that is used with all the knowledge categor- 
.^ies. A task frequency scale is also pro^ifled f or >use' by administrators. 
(It was not used" in the analysis- of the data.) . \ 

* 

. ^ ' Appendix D is presented for readers interested in the defails 

of the. fac4:or analysis. It presents the factor solutions which we adopted, 
^ ' * , <^ • • • 

f ' , ' ^> 

the" loadings of skill, and knowledge variables on tW "variable' factors" 

(Ifable D.l), hnd presents the assignment t>f tasks to the varibus* "task 

' ' ^ . •# ^ 

factors". (Table D. 2).. ' , • ^' « 

Appendix's contains the heart of the job analysis results . . It 
contains seven taljles^each one representing a task factor (grouping). The 
tasjcs assigned to each fif'tor are listed in descending order 6f difficulty, 
within job levels:^ The tables also present the loadings of the tasks 'on 
their factors. The first four of the tables in Appendix E are the basis' 
for the HSMS j^ilS^^^uc turfs and career ladder recomflfendations . The tasic groups 
in these tables at job. levels 1 (aide) , 2 (technician), and 3 (technologist) 



The three- tables dealing with radiologist tasks list the tasks in descend- 
ing order of their factor load^lngs. This 'is not ryeceS'Sarily the same as 
difficulty. * * . , ^ 
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— ^ are the reference groupings for which the curriculum objectives are de-^ 

•signed, and provide the basis for the educa'tional ladder sequences. 
, Therefore,, the appendix serves both Volume 1 and Volume 2. 

' SUMMARY OF RESULTS . 

^ . -'l. The first full-scale application of ' the HSMS job analysis ^ 

method has been successfully completed- in diagnostic radi- 
ology. The analytic techniques have produced distinct, 
logical groupings of ta^s inta-44iterrelat§d family group- ^ 
ings (factors). Within these^we have been able to assign 
tasks to job levels. As a result, we suggest several neW 
job structures ^nd career ladder progressions. 

2. One career ladder starts at the entry (aide) Jevel; deals 
witl/materials and equipment, proceeds to a , technician 
level in quality assurance, and then enters the radiologic 
technologist level, with options to continue into super- 

' vision and education or to branch out and upwarcfs towards 
the job of radiation physicist. 

3. A new job, that of'qualtiy assurance techniqian^ has been 
identified.. It couM be developed at institutions large 
enouglj^'to support this specialty. The job provides' an 
upward step for the aide In radiologic technology. It is 
a job from which to move on to radiologic tectjpology pa- 
tient examination procedures. 

4. The role of the radiation physicist in diagnostic radiology 
' is distinguished from that of the quality assurance techni- 

. ^ ci'an. The former is defined here- as a truly professional- 
level occupation, that of planning and running quality as- 
surance programs. 

5. A second career ladder starts aj: the entry (aide) level, 
deals with patient-oriented activities, t^roce'&ds to* a 
technician level in pfttient care, and then enters the radi- 
ologic technologist level, wKh options to continue into 
supervision and education or to branch out and upwards 
toward sp*ecialized nursing or emergency patient care. 

6. The job for the patient, care ^technician is narrower in 
scope ^than the' full range 'of nursing that is associated 
with practical nurse or registered nurse programs. The 

. .overlap of training could be acknowledged ior individuals. • 
wiping to move up in the nursing field, ^ffhis job provides 
an upward step for the aide in contact witffSDatients in 
diagnostic jradiology. It, serves as a job from which to move 
on to radiologic technology patient examination pro^^ures 
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7. The basip structure of the radiologic technologist's pa- 
tient examination tasks cqmbines a ^ood many patlfiit care 

^ * dkllls and knowledge, quality assurance (technical) skills 
and knowledge, and major portions of anatomy^ and physiol- . . 

> ,0K^>-^Thus, either 6t both of .the two job ladder seque^rces 
%are possibie,' but require differently sequenced curri^cu- 
. icim components. These are provided Xn* Volume 2. 

8. W^'were able to successfully apply the HSMS method of cur- 
riculum, development to produce curriculum objectiyes that 
cover all the work at the aide^ technician^ and "technologist 
levels 'in diagnostic radiology . These can be arranged in 
eurricufa -for five different jobs, a Single job, or any 
cbndDinatipn of these. ^ 

9. We -^re'sent cufriculum sequences (outlines) fox the radio- 
logic technb^logist yhich, allow individuals to opt to 'exit 

* during' the Tp^rograms as fully qualified aides or technicians 
in either p^t^e<5t care or quality assurance. These edul^a- 
tiohal 'ladders parallel .the career ladder recommendations 
, mentloned^above. " ' ^ 
i . ... 

10. The curriculum objectives are presentee} in units that can 
be arranged in any sequence. . These can parallel job se- 
quences 0T can be arranged across Jobs to provide sequences 
that solely ^eflwt rising levels of difficulty, or any 
conilhatlon o£ these. aIi the curriculum objectives are 
< 'g'eared to the clinical performance of the •tasks identified 



BACKGROUND ^ ^ ; 

This section briefly reviews the objectives, of the HSMS taslc 
analysis method',^describes the coverage and data base, and touches on the 
task, skj^ll, and knowledge components of the method. - . - > 

Objectives ' , . . * 

^ • Two of 'the major goals ^of the HSMS task analysis^ method afre 
^he design of job ladders and the development of curricula for ^dt>c«lt)nMl 
ladders Ho parallel the job ladders. ^ Our Intent Is to assign t4sk§ to 
groupings that require related skills and knowledges, and assign the tasks 
within each. grouping- to job levels. The task^ within each job le^el in a\_ 



given grouping wo ufd require similar levels of the skills and knowledges 
that characterire .the grouf (Later in this report we will call the 
-V groupings "factors, since the groupings are arrived at through factor 
analysis.) 

* For HSMS, a jpb ladder is a l(^gical progression from one job 
level to another within an interrel^ed /groupiiig of tasks. Designed i 
• this way, an. indivicWal's training for. and experience -in a lower-l^vl 

" ■ ■ • • ' ''K ■ 

job on ladder . Is preparation for the he^t .level on the , ladder and the 

' addition^ trainl^^and -education needed for the ^^dct step on the ladder 

i^ kept to a minimum. If the progr^sion up the ladder can reach to pro- 

* 

fessit)nal levels it is legi'cimate tp call the job ladder a career ladder. 

4f The HSMS method makes it possible to analy^fe tasks ip terms of 

skill and knowledge requirements, groupings^ and levels. From th6 point 
of view of management, this kind of analysis makes it possible to assign 
• work duties to job titles rat^onalJLy, to'make optimum use of more, highly 
trained and more expensive employees, and, at the same time, to have all 
the work c^ried out by staff who are properly trained to provide quality 
outputs Jt makes little economic sense to assign low-level tasks to high 
. level -personnel; it make^little social sense tp asstgn high-level tasks 
to^ staff improperly trained to carty them out. * 

, From the point of view of employees, the design of job ladders 

♦ means that there Is an opportunity to toove ahead within- the institution; 

the Individual's investment in current training becomes an' investment in 

the future. Success In the given job means mastery of skills and knowl- 

^dges that Will also be tieeded at higher levels; and future training can 

. *' ' » ' 1-7 
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be expected to require related skills and knowledges, and/or"*" higher , 
levels of skills and knowledges already. familiar in the Current work^ 
The next step up is also likely to be •observable fo^ttie e^nplbyee while 
he or she is- opera tlnrg in the current* job. The next step is-not a 
mystery. f . 

. From the point of view of society, the jjob Jadder means that 
employees can be 'trained to reach their maximum potently and can a^aC 
have socially Uipefu,l, income-producing jobs along the way /that reinforce 
their., training^ Eadh fung on the ladder is an interim option to work;- 
but continuing education or later reentry to a program to continue up the 
ladder are -aiso options, 'r\^e work and training are not mutually ' exclu- 
sive; employees'Njan support themselves and institutions can have the 
benefit of their training at one level while they are ift pfeparation to ^ 
movtf^ up to the next level on the ladder; the current work can only bene- 

fit 'from tjjiis. ^ I 

, f 

The HSWS analytic approach also makes it possible to uacover * 
lattice relationships among task groupings. While groups of tasks often 
have mutually exclusive skill and knowledge requirements, some groupings 
havfe a great deal of overlap. -Especially at the early stages, where ^the 
'investment in. specialized training is not great, our interest is to dis- 
cover cross-over possibilities, A lateral movement is possible from 

, ^ 

job to job at polnrs where some of the^ training investment is still 
applicable, but where a change in the direction of -the upward movement 
from one*set -of skills and knowledges to* .another is also possible. 
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f , While the social investment -in health services lies primarily 
in the education and training of health manpower, Ofie finds wojrkers in 
healthy seisvice occupations- locked into dead-end* jobs . At the"^ same time, " 
shortages exist for properly trained professional and skilled' personnel. 

One also finds shortages of ed^citional facilities while schools confinu^j-' 

to require redundant J^raining, It), the face of rising c6sts *«Rd*the d^r 

\ 

mand for quality patifent caye, improper allocation of functiqas to per- 
sonnel, redundancy of training requirements, and non-ttr ahsf erability of 

• , r ♦ . ' . :v - 

much, lower-level training create an indefensible waste. We hope^^hat 
this report wiir be usefiil in the eliminatidn of such waste. We ^Iso 
hope that our attention to And concern with the quality of performance 
(as' reflected in our tasks and in our skill and knowledge sdaling)" will * 
result in improved patient care . ' • , * ' . * / 

Coverage - ^ _ ^ *• 

* The 368 tasks described i-n Research Rfeffert No. 7 are our Basic' 
. units of analysis. The skill aijd knowledge requirements for the tasks are 

> the' data base for this report .-"We attempted to cover all the 1»asks that 
one T^ould be likely to Encounter 4.n a department of ' diagnostic radiology 
in 1^ major hospital center, including^ tVos/^ that wo\id be found if full- - 
scale quality assurance programs w^re p^rt of the operationsJ|f the depart- 
roent.. Some specialized types of examinations are 'excluded, as well as ^ 
some p^cedures considered to be dangerous by our fexpert reviewers/ cTn 

. *the^whQle» however, the 368 tasks are probably mofe than the number that 



- — < — ■ , , ■ 

^ Each volume of Research R«^{)ort No. 7 describes In 'greater detail the parti- 
cular coverage of the*ta^1cs in that volume. ^ ^ ' *^ 



wovyld 'be found In any. given general hpspiMl. 

^ The HSMS coHectlon of task descriptionsUs not lik«-^ sample 

survey. , Sample surveys would cover pnly selected irork and would piclj 

up the same work at many locatiQns. We deal with a* given task unit only 
once. Our intention i^ to describe and represent approved work proce- 
dures for the purposes of develo{)ing instructional materials, curticulum 
objectives, and career ladders. For such purposes we described,' not just 



emergencies, *contingencies , and the best possible practice. The data are 



the most typical ^tasks, we covered important rar,^ or difficult procedures," 

practice. The data are 

* / ■ • 

normative and descriptive. Unlike the case' wibh) predictive analysis, ^ 
which deals with probability theory and^ requires sampling of ,the«?'unl verse*- 
being studied, we attempt to present the universe and describe its charac-v 

teristics,^ . * ' * .a * 

. . ' ' '\ ' 

' . "* 

Every effort was made to include every procedure carried oul 

' . -.^^ 

by radiologists, radiologic technologists , the body of ^sks*which d^-. 
scribe work with diagnostic x-ray equipment f'or the purpose of prevent;tve 
maintenance, equality assurance and' r^^diation protection, and such arfeas 
•^as first aid, record keeping,; film processing, administration, nursing, 

housekeeping, and preparation of materials. We Include some very new pro- 
cedures invoiving computerized transverse iaxial tomography, ECG monitoring 
in the angiography room, and application ofNpianual pressure and pressure 
dressings after percutaneous catheterization. 

. . ■ ^ . / 

'All the task descriptions incorporate materiay from profes- 
sional^ literature and critical -feview by experts. Howeyer, the starting • 



■ ^ , " - . ^* ' . ' - 

patftt ^was' i^eryiewff'with Actual "performei^'* in th^ field. Most oi the 
field Int^vldws weye ||irried out- by HS^fe teanis of job analysts at Monte- 

' fipr^ »ospital*artd'Me^rcal "Center -in #w York City ^over the period August, 
1972 to mid 1976;-* Montef lore Hbspital is a respected major voluntary 
hospital. Field interviews dekXing with ob8tetrlc& and gynecology were^ 
collected ij^t Mt/ Sinai' Hospital and Medical Center in New York City, , ^ 
a^iotheft hi^ly re,garded voluntary hospitals Alternative procedures an^* 

^' thos^ not carried oi^t at the hospitals where w^* conducted interviews were 

described base^i on our use of the literature and the inputs of our ^e-- 

,v , ' * 

viewers. a , ^ 



Research Report No. 7 completely bypassed the issue of assign-- 

in^ tasks, ta, job 'titles; we simply presepted the tasks. There is^ little 

f ' • . ♦ « ^ 

-^nifarmity. with respect to thf job titles used by personnel departments 

in ;hospitals\ The techni^cian in the hospital is the technologist of the 

professional association* The senior technologist in a large*in'^titu- 

tion can be so designated-beaausfe there is scope for a divisiqn xjf labor. 

* ^ 
4ipvever, the assigm'ent 'of tasks -ta senipr and junior titles may 'not al- 

^ays represent an arrangement "reflecting the level of tasl^ difficulty io- 

\ volvedi Further^ in some stdtes only a registered nurse can give^ pa-- 

tient 'an Injection subcutaneous ly tir intramuscularly, whil,e,in others," 

the radiologic technologist can carry out most nurs^pg functions. Cur- 

rently ,^uality assurance, tasks can be found- in >many' different job titles 

and at many job levels. • . * ^ 

Our decision ,w<th regard to t'itle was to idei^ify the universe 
bfc, tasks, to rate^the t§^s for their skill and knowledge requirements, 
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and tg'await the analysis before we talked about levels or titles. 
Table 1 indicates our 'apprbac\ to level and title in this report, Th6 
rlght-hand^side of the table presents a cross^section^pf * titles ,likely 

to be encountered in the field. On the left-hand side we designate the 

' ' i\ " 

approximate level involved using' a roughv^unctional and academe scale. 
These levels do not of themselves serve as job titles, because, tl^ selec- 
tion of job titles* will always be the province of ^e employing institu- 
tion» However, we try to maintain a consistent^usage"^ in ^is^ report- 

^ ^ :^ \ 

The^ aide will always be ah entry^-Ievel ^designation; the tech- 

% ' * - " ' • . 

nlcian will a Iwafs^l connate education of^lesser duration, depth, and breadtth 
of detail than that of the tech^fcolbgist ; arid the professional <7?Il always 
imply at le^st four years of academifc and/&r specialized education « Later 
in this report the "titles!^which we use in presenting the career ladders 
employ words such as aide, technician, o4 technologist to designate level, 
and qualitative terms to designate task content,. We make no .case for any 
particular title. ' ^ . 



The lower half of Table 1 includes the job titles which we 

covered in. our ambulatory care pilot test. The 273 tasks we described , 

were not as' fully developed as those fdr diagnqs^tic radiology, and were 

not meant to be ^'normative" tasks. However ^we decided to do sOme of 

our analysis with % combined set of tasks in wrder to compare the |roup-. 

ings obtained in the larger, combined set with the 368 fouYid in diag- 
/ 

nostic radiology. ^ 
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T^ble !• JOB XITLES COVERED IN DIAGNOSTIC RADIOLOGY TASK. ANALYSIS 

* - " Page 1 of 1 



"8. Specializecf Advanced 
'Professional 



7. Advanced f 
Professional 

5. Professional- 



Job Levels, as Used 
in HSM^eport 



Types of J,ob Titles Found' in Institutions 



4, Junior Professional; 
Supervisor 



Attending radiologist; neuroradiologist; - , 
pediatric radiologist; angiographer ; diagnostic, 
radiologist; titles by various oth^r radiology 
specialties • ' , 

Senior radiology resident_{intferviewed by JiSMS 
only to pick up tasks not carried out in 'any 
other title) . 

Radiation physicist; physicist; seniAr physicist; 
health pjiysicist;' radiological physicist; medical 
physicist; raditition safety officer; staff physi- 
cist; censulting physicist; radiologic engineer. 

%■ 

Chief radiologic technologist; assistant chief 
technologist; head nurse; supervisor of technol- 
ogists., technicians, and/or nul^ng personnel 
and aides . 



3., Technologist 



2. Technician 



1. Aide 



. Radiglogic technologistr x-ray technician ; lead or 
senior x-ray technician; contrast study technol- 
ogist; pediatric x-ray technologist; angiography 
x-ray ' technician; quality control x-ray technol- 

^ ogist; radiographer; registered nurse: 

X-ray technician; junior x-ray technician; 
junior physicist; licensed practical ^iurgjg; 
EKG technician in angiography suite. 

Darkroom aide; nurse aide; housekeeping aide; 
EKG technician; medicayiassistant; clerk; 
attendant ; messenger . 



Not covered: secretary; department adminis- 
trat-or; chief radiologist; jobs 
at le^vel 6« . . 



Titles Covered In Ambulatory Care Pilot Test 



8. Specialized A^ivanced 
Professional 

5. Professional 

4, Jr. Prof.; Supervisor 

3. Technologist 

jZ'. Technician* 

1. Aid^ 



Internist ; obstetrician-gynecologist; 
pediatrician ; radiologist . 

Nurse practitioner. ' 

Le^d 3C<-r^y technician. 

X-fay technician. 

Family health worker; LPN,. 



EKG technician; medical assistant; 
darkrodm ^ide . 
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ANALYTIC COMPONENTS 



The HSMS method 'of job anaTlysis begins with task analysis. . , 
The HSMS definition of - task coniceives of the task as a .work ^activity iinit 

/ . ' , _ - . ' - • ^ : . ^ 

in which 'the "performer" combines existing^ cechnology, knowledge, mater- 
lals, and equipment* with skills to produce units of output. The HSMS de- 
finition' of takk Is designed tS^esult in the identification ot a unit 
of wotk which c#^ Ha moved from one job to atiother without disrup^ting 
other activities. The task is a unit of work which is conceptually 
smaller than a job as a whole, but is large enough to ^have^an identi- 
fiable, usabli output. The HSMS task definition is as follows: 



A tasjt i^ a series' or set of work activities (ele- 
ments) that* are needed to produce an identifiable 4 
output that can be independently cgiisumed <x used, 
or that can be used as an inpiit in a further stage' ^ 
. of pfroduction^by an indivfdual who may or--*may liot 
be the perform^ of the^task.^ ^ . # i 



1 
4 



Opcje identified, task has a code number^an abbreviated name 



an extended name, and a fufl^'^task descri'ption. frhe task descriptions pre- 
sent the tasl^ procedures in a logical sequence,^ incluclfng a g6?5d deal of 
detSiil. The exte^c^^d task name is a summary of the ^sential task steps, 
and the abbreviated 'task name' is used far inventory puxposes , such as in 
Appendixes A -and E. The task code number assigned to\the task uniquely 
stands for the contents of the task and covers the task's output, what is 
used, the kind of recipient or respondent dealt yith, and how the task is 
dome. Regardless of the job t^tle, institution, or industry^ in which the 



6 

In order to facilitate use of the d^f^ifcion, jthe HSMS method includes a 
^et of definitional rqles. These; are presented in. the first chapter of 
each of the volumes of Research Report 'No. 7 and/in other HSMS reports 
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task is fmmd, it will aj^ways have .the same co^^ number. The number it- 

( • \ , . • • 

self has no intrinsic meaning, ' 

Skills, Knowledge Categories and Scaling ' * - 

The ttSMS method was designed as a system* Wifh the job ladder 
•41 ' ^ . 

an^ educational ladder objectives paramount, wp devised a^set of skill 

Scales, a knowledge classification system, and a knovirledge sc^le that could* 

be used in any context. As a result, there is a consistent, underlying 

taxonomy that ©akes it possible to compare skill and knowledge require- 

). ' 

ments foi;. one task with those of any other task. 

The -skills and Icnowledge categories have the property of being 
learnabde (unlike aptitudes) , so that all the information on tasks which 
we collect can b|^ translated into curricula. , ^ , 

The categgries found in the Knowledge Classlfi^^^on- System 
are arranged in outline form,^with eight-digit code designations which 

\ ■ ' ■ ■ 

reflect a category s degree of indentation in. the outline.. Rach category^ 
appears in only one location in th^ system, evjen if it is appropriate in 



more thaiv ^ne part of the outline. 



The HSMS analysts' scale each task on each of the skill scales? , 
' they identify the HSMS Knowledge Classification System categoi^i^s ijeeded 



7f * . . 

The scales are presented in Appendix C, The knowledge categories identified 

for the 560 tasks included in the analysis are presented in Appendix B, For 

a full presentation of the HSMS method see: % • 

Gilpatrick, EXeanorT The Health Services Mobility Study Method of Task 

Analysis and Curriculum Desl?gn (four volume^;; Volume 4 by Eleanoj: Gilpatrick 

, atnd Christina Gullion) , Research Report No. 11, New York: Health Services 

Mobility Study, 1977. V 
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to perform each/t^k^^ 4nd assign a scale value to ^each category using, th« 
JfiSMS knowledge scale.'- This process inclu4es intervi^s wllth performers 
in^ tffe field* When the analysts are sur€^of their scaling, they prep^e 
forms which indicate, not only the scale^valu^ fbr^skills and knowledges 
for each ta^, but the specific part' of each task, i*e.., task language, 
to which a given scale value ref.ers. .This proce^ ensures careful, Bel4— 
able; and valid work on the part of the. analysts^, relevant data, and pro- 
vides an input to curriculum design. 

... . , • • • ^ - 

The skill and knowledge data go, through an in-house check ta 
ensure that the scales are being applied consistently and appropriately. 
Teams review each others' work, and a senior staff member reviews all the 
Work, comparing similar or related tasks to one -SKiother. 

The HSMS scales were developed with the -use^ of a statistical 
process known as Thurstpne Scaling or equal appearing fnteryals. As a 
result, the Scales jj^ve the characteristics which peAiit\hem to be 
treated as statistical variables. It is the scale values of each task 

on the skill and knowledge variables that are the inputs to the statis- 

-? . ^ 

tical analysis, * 

F»r a given set of task^^^^^ere will be scale value data on 
16 skill variables and the nujub^ of knowledge category variables equal 
to the number of categorizes Identified for the entire set of tasks. Each 
trAk is represented once and only once in the analysis* A, description of 
what we do with the data and the decisions we came to in diagnostic radi- 
ology is presented in Chapter 3. 
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dBlPTER 2 

' ' • ■• t ' ' ' 

, JOB. STRUCTURES ^AND CAREER LADD^IRS FOR' DIAGNC^TI^C RADIOLOGY 

Thifi Chapter discusses thie HSMS analysis of the task data in* 
diagnostic radiology^ and presents the results: ouV job„^structur,e and job/ 
career ladder recommendations The readei; who wishesf^to understand how* 
we Arrived at .tl^e. results is invited to read Chapter 5 at this time. How- 
ever, the general reader is more lik4]^||'^ be interested first in our re-r 
commendations. This chapter can- b^ read without Chapt^ 5 i£ the follow-^ 
ijng simple definitions are remembered: ... 



1. Each skill and each knowledge category is a scaled ^ 
variable . Tasks are rated for the skill and/or knowledge 
sc^le Values required for their performance. These scale* 
values afe •ut task data .^- • ^ 

2. The word factor means grouping. Tagk factbrs are group- 
ings of tasks that are. irvtenrelated. • 

3» The way skills and knowledge categories group ^together in 
factors determines the way tasks can be grouped together 
. in factors . 

4. Wb assign names to a factor to describe the skill, R,now- 
ledge, tbnd work context of the t^ks in the factor. 

5. The assignment of task-^ • to job levels me^ans arranging • 
.tasks in a factor (group) ^otthat taska which require 

- similar ^ills and kn(^wledg%s at Similar scale values 
are assigned to corresponding ^nd appropriate job levels. . 

6. ^ In this chapter we^ refer to the tasjj factors we obtained 

by numbef and name^'as folloii^s: . ' • • 4 



, ' Factor 1 

Factor II 
^ • ^ Factor. Ill 
*^ ' Factor IV 

^ ' Ffictor V 

* - Factor VI 

Non-factor A 



Noji-neurologic Radiology 

Neuroradiology ^ . . , * 

Ra^diologic Technology 

Patient and Emergency^ Cire ^ 

ObstetrlcjjcGynecology Radj^plogy 

Qjaality ^purance (in Dl-agnostic Radiology) 

Administration * ^ 



JOB STRUCTURE RECbMWENDATlONS . • 

' > ' 4 

Fl^gure 1: Suinmary of Recommendations ^ , - 

^ • 'The, results of the analysis. and our job structure and career 

ladder^ recommendations are sximmarized in Figure 1. This figure shows\in 
graphic form the, task factors, the types of . tasks assigned to jo^j^ levels 
within .^^ci^tors^ And the job structures we xecommend. The career line and 
lattice^^ssibiliti^s are indicated. The career lines allow ^ for upward 
mobility- from the aide level to the supervisory or professional level 
by several different routes. The tables in Appendix E present the tasks 
iri each factor arranged ty job levels. Each box in Figure 1 represents 
the tasks in a g'iven factor at* a given job level; thus, the Appendix E. 
tables provide the task content underlying Figure' 1. . 



Radiologist Jobs , ' ' ' 

NothiVig dramatically ^ew was uncovere^d 'with respeit to' ra<ii- 
ologist jobs. Most radiologist testes appear on three factors v^ich con- 
tain only ra'diologiat tasks and np lower-level tasVs . Factor X: Non-neu^v 
rologic Radiology; Factor II: Neuroradiology, and ^ctor V: Obstetrics- ^ 
Gynecology Ra^iiology were the major division^ we found, eveil though, in 
actual practice, radiologists have more' specialties than these'. The sp^- 
cialization follows dver^J.1 training in radiology during residency* 

Of greater significance ^is^'the fact th^t We ^found no justifi- 
% ■* 
cation fot anything like a "radiologist's assistant" below the phy^i^ci^n 

level ani above the radiologic technologist level. (There have been sug- 
gestions that radiologists ' ^assistants could^^or should carry oub fluoiA^ 

^copy for areas of the body such as t^e gastrointestinal tract, ) , 

. •* * 2— 2 - ^ * • 
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Figure 1. SUMMA^ OF FACTOR STRUCTURE OF TASKS BY JOB LEVEL; DIAGNOSTIC RADIOLOGY CAREER LINES 



Factors: 

Job Levels 
8, Special;^ 
ized Ad- 
vances 
Profes- 
sional 

'5. Profes- 
sional 



Non-Neuro . 
Radiology 



II 



Neuro- 

Radiology 



Obs-Gyn 
Radiology 



IV 



Patient, 
Emergency 
Care 



Radiologists 
(non-neurb- . 
radiology 
specialties) 



Radiologist 
(neuro- 
radiology 
specialty) 



Radiologist 
(ob»-gyn 
radiology 
specialty) 



— — X, i-r — z.^^ ' » 1 r ^ ' . f 

(consultation; readti^g, interpreting; contrast^ 
studies ; research ; residents' training) 

/ 



4. Jr. Profes- 
sional; Su- 
pervisor 



3. Technol- 
ogist 



2. Techni- 
cian 



^ "An. ^ ' 



-1. Aide 



*Tasks in box wifti asterisk (*) 
not covered by data. 
£ERlC]i>| ^te; For task content see Appendix E. 



Chief Tech. 
of Pt. Care 
(teaph;give 
emerg.<;are) 



lnjct;lst aid 



Pt .Care Tech- 

i/icn (cath. ; 

bap^g; prep^. 

specimens) 
^^^^ 



III 



Radiologic 
Technology 



Chief Rad. 
Tech. 

( teach ;eval 
techjs work) 



Rad. Tech. 
(plain, con- 
trast pt. 
examinatns; 



operate. rm. ) 



VI 



Quality 
Assurance 



NON-FACTOR A 



Adminis- 
tration 



Radiation 
Physicist 
(design, run 
qual.assur . 
programs) 



^ept" 



Ad- 



jministrator 
"((manage; ' 



|pur chase; 
lbudget)^_ 

1^ 



Supervisor 
^(eval.sub.'s 
work; run 
mefe tings) 
T 



Admlp; Tech. 
(^j^entory ; 
s^eduling; 
orientation) 



(}ual. Assur, 
Technician 
(test x-ray 
eqyipmegt) 

1. 



Pt.Care Aide 




Qu^l, Assur. 


(asst.; vital 




Aide (process 


signs; ECG; 




films rprep . ' 


pers .atten. ) 


equipment) 



We object to the creation of a radiologist's assistant job 

/ 

because otir analysis .indicates that a ve<y large nmnber of knowledge cate-^^ 
gories are needed at high $cale values for all the tasks in the three r4di- 
ologist factors. The sheet quantity of knowledges^needed is^he reason 
we obtained separate radiologist factors. If the radiologist's <tBsistant^ 
were assigned adji of these tasks,, even in a narrow specialty area, we are 
concerned that the required educational preparation would be lacking. "Radi- 
ologists make critical evaluative and diagnostic decisions about dynamic 
functioning while they are conducting f J-uoroscopy This requires knowledge, 
not only ^of an organ of the body, but of a^e^les of interrelationshi]^ with 
other systems of the body, normal structure and function, development ,• and , 
patht)logy. Mastery of. these areas would appear to require something like 
the training found in' medical school, internship, and residency*. ^ * 

If the radiologist's assi^ant were assigned to carry out fluo- 



roscopy for an area such- as 'the^ gastrointestinal , tract , he pr she would be 

' . ' ' ' . \ ^ ^ 

compelled to approach the work with a limited orientation and background ^ 
' . ' *• . • 

ev^n if 'additional training wef e jfprovided. In the opinion- of this author, 

it is preferable not to encourage fulrther fragmentation of diagnpstic knoW'- 

l^ge. For diagnostic purposes we need medical professionals prepared to 

see the" patient holistically , as a functioning,- interrelated entity, and 

not a set of separate organs- The only way to fes.t this thesis is^to com- . 

pare the results whep ^ ra<Jiolo^st conducts the examination with the results 

^|rom a racfiologist 's assistant and assess the implications from the point of 

view of the patients' well-beiTig. ^ ' * 

On the other hand, we found,^ as we- had ih our pilot test, that 

, '^-^ , , ' ^ ' 

there are physical care or treatment tasks whTch physicians do, that by 

E^, : 31 . . 



vlfifeue of the narrow range of knowledge categories ^nd' the manual skills « 
involved, ml^t be done better by a specialist below, the physician level. 
The specialist would be practicing the skills more frequently; thf content 
could be mastered in a career line progression. 



We^found four such tasks 4n diagnostic radiology. We f(jund 

' * ' i 
them being done by radiologists or residents, but they actually shqw up 

« 

at various ' levels invthe patient care factor. We see" real justification 

iri removing these. tasks from radiologist jobs* and assigning them to their 

appropriate factor -and job l^vel. The tasks are: providinrg emergency ^ 

cgre (above the level of prpvid*ng first^^id; Task 77); administering the 

intravenous test for allergy to contrast^ media ^TaJsk 19), Cjatheteji2i-ng 

the ma^le (as well as female) urethra (Task 181) , and preparing specimens 

♦ 

•such* as 'washings, cell, or tissue biopsies for transportation to the lab- 
oi^atory (Task 65) • -^-^ 

Quality A^BurancerThe Physicist, The Technician, and The Aide ' 

•The growing interest in patient ^nd staff ^safety in diagngstic 

ra'diol6gy has been given express ion' .in -a new professipnal specialty whicl^. 

fincjs physicists employed by hospitals as staff members or consultants. 

Hospitals need sqch experts to.plan^ set up, and maintain safe. installs- 

tions. They need -programs in equipment testing, fJLlm processor^ monitoring, 

-\ ' ' * ■ ^ ^ ' ' J 

and patient and staff ra^latron monitoring. They need a systeb to guaran- 

tee that diagnostic-quality radiographs are^produced with mirflmfim exposure 

to patients and s"?aff . Theses concerns and needs ^re underlined in recent 

legislativ^e requirements ccpcerning equipment standards. The need to # 

check periodidBly that equipment meets those standards is now mandated.. 
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We call this entire area quality assurance; Our task analysis results 
suggest that jobs could exist in this factor at three separate levels.-* 



ERIC 



The' radiaticm'physldst in diagnostic radiology/ (at level 5) ^ 
is needed to design and .riwi radiation pl^tectictn and qoality assurance 
programs,* tp advise on equipment and Installations, and to* teach quality 
assurance,^rocedure5 and the need for them. This job is represented in 
Figure 1 at level ^5 in the quality assurance factor, ^ts central t?ask» 
are presented in Appendix E, Table E.l. - . • " 

We estimate that the ra^l^tion physicist in diagnostic radi- 

ology quality assurance is at level 5. This is lower than would be. the 

case if we considered that preparation for the ^ob.requirers ^)reparation 

in a classical Ph.D. physicist program. ' On .the contrary, we see this job 

coming at, the end of a career ladder where required new subjects are ad- 
\ * > . 

# Sed to those already mastered for the^ technical aspects of radiologic 

technology at the tfechn9fogist level, and/or for quality assurance at the 

technician level. 

Currently, in Che Teal world, the physicist in, diagnostic 

radiology brings to the job his or her own background in a-^a4itional 

physics program and if a particular physics specialty which will' have, 

' been selected, on the basis of earlier preferences. The physics program 

' , f 
• * 
- will not have contained courses in quality control; th6 methods for test- 

ing x-ray equipment will be select;ed on th^ job,*and will reflect the phy- 

sicist's specialty baoRground. The Ph.D. physicist is probably over- and 

utider-qualif ied for thVjob we describe here over-qualiffeS in that 

, much of the subject matter in the' Ph. D*. program is irrelevant fo.r tttte 
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emerging occupation are in order. 



work'-*- undek-cjtialif led ^ that quality assurance requires a knowledge t 
of the examinations involve^, radipbiology , atid some anatomy . We>suggest 
that new curricula that are designed to prepare, an individual for- this 
^ion 

• * 

Our r^ults suggest a new joB, that of the quality assurance 

technician in' diagnostic radiology (at level 2). The ta^kg of this Job 
involve carrying out the actual equipment tests patient and 'staff nadia- 
tion exposure monitoring, and film processor*. -fconitoring as .designed by the 
physicist. These' tasks do not require the same educational preparatiom 
as designing and running the programs or even Carrying out radiologip 
technology, patient examinations. Our task data indicate that^ a separate 
job can be created at institutions large enough to support one or more in- 
dividuals f or this function. The number of sfcill and knowledge categories^ 
needed for this job suggests the technician level, and is actually fewer 
th^ those needeci-for the job of radiologic technolpgist. 

The appeal of this job structure for large institutions is , 
that it can minimize co§ts while maximizing qual ity. Technicians can do 
the testing work while physicists are free to carry out higher duties as ^ 
staff membets or confl)ultants . For the Tshysicist this means being relieved 
of relatively routine work; for the aide who may now be carry;^ji^/out dirk- 
room or other similar tasks, the technician's job means a step up on tlie 



Table E.l. in App^endix E presents the ta^ks f.or the jo^. Tables 2 a;id 7 

(presented , in Volume 2) contain the skill ancf knowledge .categories and 

scale values for the tasks assigned to the radiation physicist job in 
Factor VI, at level 5. • 



job ladder. For the technologist It means concentrating, on patient . 
examinations.^ [ ~- — ^. ^ 

The job of quality^as^urance aide in diagnostic rAdiology (at 
level i) combines tasks which currently cut across diverae job ?titles. 
The preparatipn of procedure trays and emergency 1::arts , for example, can^^ 
be found in nursing or technologist titles; clean^g examination rooms can 
be a housekeepirvg or. nurse aide Assignment. We coinbine these tasks with 
those of film processing, starting up or shutting down equipment, prepar-r . 
ing subtraction* prints , and even task§ of tallying and handling records. 
The unifying thread is th^ need to pay attention to details, to be scru- 
pulously careful about cleanliness, contaminatioti, and accuracy. These'^ 
taslts truly relate to safety, and quality with respect to records, materi- 
al*,'^ and equipment. They have little to do with direct fiatient contact; 
they become direct lead-ins to the job of the quality assurance ^technician. 

We suggest that these tasks contained in level 1 of Factor VI 
should all be assigned to a separate job title at the aide level, perhaps 

with rotation of specific groups of assignments. This will make maximum 

■\ 

use of the limited^ >ociy of skills and knowledges' needed to carry out any 
ft 

> • 

one of the tasks, since most are qommon to mos,t of the tasks. The diverr 
sity* of the procedures is a protection against boredom and not a reason 
against such a job structure. ' 



2 

Table E.l In Appendix E presents the tasks allocated to the quality assur- 
ance factor. Tables 2, 3 and 4 (in Volume ^2) contain the curriculum con- - 
t^nt needed for the tasks of qualltx. assurance aide, technician, and radi-^ 
ologic technologist. ^ * 
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Patient Care; The Aide, The Technician and Higher 

The job'of patient care aide . Is comparable to that of the qual- 
ity assurance aide. "" It brings together diverse lower-level activities. In 
this case each deals directly, with the patient. The unifying thread here 
Is the need to treat the patient with dignity, sympathy, and understanding,, 
^s well as to give careful attention to the patient's well-being. The^v^ac- 
tor assigns to the patient care aide preparation, for ECG monltortng; monl- 
torlng Is then picked up at the technician level. Many of the tasks in-* 
volve the measuring of patient symptoms and functions. This job brings to- 
gether a variety of tasks which provide interest while ,at the same time utii 
izing the relatively narrow set of skills and knowledges Gommon to ^^e tasks 



in the* gro^P . 



patient cate technician (at level 2) . 
The job 'also Includes thre^e tasks that might be appropriate for^ level 3 in 
patient care.^ (These tasks are shown in Figure 1 above the demarcation 
line for a level 2 job.) The tasks assigned to the job of>p'atlent care , 
.^technician are currently being done by registered nurses, radiologic tech- 
' nologists, and/or practical nurses, <Jrouped at the technician level in' ' 
this factor, tfiey provi(Je a logic^al step up for the pati'ent care aide and 
Build on the skills, knowledges, and tasR experiences at level 1. 



Table E.3 In Appendix E presents the tasks allocated to the patient care 
factor. Tables 2, 3 and 5 (in Volume 2) contain the curriculum content 
needed for the tasks of patient care aide, technician, and^ supervisor . 

^ In Chapter 5 we discuss t)ow to handle these* three tasks which do not con- 
stitute a large enqugh number of tasks to warrant being placed at a sep-' 
arate job -level . 
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'We sulggest that.tKe nursing training offered in- the 'usual RN 

* » ' ^ * ^ • 

qt LPN program may be broader -than is- needed in diagnostic radiology; yet 

such progranjs may omit tasks such as. ECG* monitoring or the preparation Of 

specimens for the l^oratory, which are Included in this j^b. ^e suggest 

that 'training fqr thie job -can be extracted from current LPN' or RN pro— 

' grains an,d suppTemented as needed^ so that reentry with credit to LPN or RN 

programs is a possible option^further along in an individual's career ^ 

progress.- * % \ ' " * 

\ Lever 4 In the patient care factor is essentially a ^supervisory 

and teaching function. ^Such a job would include the level' 4 tasks under ad- 
ministration (non-factor A) in Figure 1. However, two of the tasks involve 
emergency care. This suggests a broader-based nursing specialty in emer- , 
'.gency life support. The two tasks do not constitute a separate job; they, 
axe indicative thalf there sh^bj^be an option into 'a^ nursing specialty a'f- 

te^ reentry to the factor, perhaps at the missing/technologisp (RN) level. 

ft 

Radiologic TechnQlogy; The Technologist and Higher 

Level 3 Irr radiologic technology is the radiojoglc technologist . 
ThiS' job as ije{)resented in Figure 1 is' almost e^cclusiveiy composed of pa- 
tlent examinations , both plain films and contrast ' films , in the operatilfg 

r'oom and at the bedside, in the examination* room and in , the angiography ^ 

% ' ^ [ 

room. The requirements for these tasks coUabine much of the patient care 

, % 
cont>ent of Factor IV and the technological content of Factor VI with know- 



^ Ta1)le E.2 in Appendix E presents the tasks assigned to the radiologic 
technology factor. Tables 2, ^r'-^TlthO (in Volume 2) contain the cur- 



lecfge of anatomy and physiology. Thus, this job is a logical progression 
for technicians in Factors IV and VI, This progression does not eyist in 
current practice. . * - ' , 

In many institutiojls :^he radiologic technologist is expected 

to carry out many of the tasks which we show at the aide and technician 

/ 

levels in patient care and quality assurance. This means that the, train- 
ing of the technologist, which* is usually two or more years, covers aide- 
and technician-level W9rk as well as radiologic technology, and ^in no par- 
ticular sequence. Since the technologist is rarely employed until the en- 
tire program is completed, the hospital winds up paying technologist wages 
for aide- and technician-level work. The technologist wastes a good deal^ 
of traini-ng and is unemployable throughout the training period (excjept in 
cases where clinical^ trpining involves payment). ^ 

In an institution large enough to employ a staff of some size, 
it would be mpre sensible to save salary costs and ^training investments by 
assigning radiographic examinations to technologists, and by having tech- 
nicians and^aides carry out the other work. < 

In some large institutions we find the practice Qf designating 
the radiologic technolog4.st who does cop^rast studies as a senior technol- 
ogist, while plain films are assigned to technologists who do not have a • 
senior rank. Our point scare analysis (described in 'Chapter 5) provides 

no real justification for this distinction. ^ 
'* ♦ ^^^^^ 

In the case of contrast studies^the technologist draws more 
h&avlly on knowl-edge of asepsis and nursing knowledge," but the radiologist 
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is there to review the radiographs and decide, when the diagnostic informa- 
tion is complete. In the case of plain films, the radiologic technologist 
Is more responsible for the decisions on what to do, how to dm it, ^nd • 
when the examination is at an end. There is a balance; the order in Table. 
E.2 does not give either contra^^/t studied or pla^ films greater weight. 
In the six highest-ranking examinations, computerized transverse axial tom*^ 
ography, conventional tomogra^ihy, plain films (both ^pediatric .and non-pedi-^ 
atric), and angiograms all appear. - \ ' , 



The level 4 function in diagnostic radiology is for the super- 

• *" _ 

visor anH educator. ^ The tasks here are probably best combined with the ad-* 
ministrative tasks in non-factor A, which are not sufficient to constitute 
a separate job. Currently the chief technologist is often saddled with an 
uheconomic allocation of low-level clerical arid administrative taskd or th^ 
tasks wfe suggest belong to^ the quality assurance technician. We suggest 
that there may be a confusion of the essentialness of administrative or 
testing functlo"fts with the level of tho^e functions. 



Administration: The Technoldgist , The Supervi^e^ * 
, and The Departmen t Administrator^ ^^0/^ 

— ' ^ ^ -4" 

The tasks assigned to levaos 3 and 4 of non-factor A do not V 
constitute separate jobs. At level th^ department administrator is a 



job we know exists hut did not studyl in. detail. 



The level 3 tasks deal with departmental functioning, such as * 
taking inventories,, ordering suppli^^ and scheduling pati^nts and staff. 



.Table E.4 In Appendix E present^' the admin is t^rative tasks. Tables 2, 3^ 
and 6 (iii Volume 2) c^fain thar curriculum "content needed fof the tasks 
at levels 3 and 4." Jee Chaptaf 5 for a ae'scTription pf how non-factor A 
was constructed. / ^ ' ^ % , \ 
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Level 4 tasks relate to' the supervision and evaluation of staft. These 
tasks should be combined with tasks in l^rtier factors at comparable levels. 

The department administrator runs the daily functions of the 

department, coordinates operations, makes' major purchasing decisions, or 

carries them Qut. We suggest that this job, at level 5, would tene^t by 

being filled by someone who has a broad ^knowledge of the work of all the 

staff rather than a detailed knowledge of one br two func1;ions, and by ' 

someone who has progressed through th^ level 3 and A adminis-trative tasks 

of scheduling and supervision. With current emphasis on ^^uality-ajsurance,. , 

f , • > 

it is interesting to consider whether the job shouldn't be a lateral move-' 
ment for the radiation physicist who may have been a radiologic techholo- 
gist or a quality assurance technician, who already advise^ radiologists', 
and who has a taste for administration. Such an Individual would 6e ^n ideal 
choice to carry out decisions on the purchase of equipment and could ^guar-- 
antee that qua^ity^ assurance standards are maintained in the department. 

CAREER LADDER AND LATTICE RECO MMENDATIONS " ^ 

Overview ^^^^^^^ ^ • \ t{ ' 

The HSMS job ladder. recommendations are arrangements of jobs in 
promotional step's derived from the^sk factors.. Th4'^obs in the ladder • 
require interrelated skill and knowledge caregories. ' We also mike suggeST- - 
tions on job lattice^.. Job lattices allow for linkages acr»oss ladders , 
both horizontally and diagonally. • This provides cross^o^er. options and d ^ 
choice of promotional ^pathways . The pri^iciple involved. is that the skills 
and knowledges required at a given job level far a factor serve, as A 

basis for more than one specialty. A given specialty. may build on more 
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t;hani one/kind of prior preparation; the entry to specific pro.f eswi'Onal 
jobs^^'^could, thus be reached^ through more than one factor. Conversely, * 
given job level in a factor can be a step- towards more than one specialty. 



^Figure 2 repeats the career line progressions of Figure 1. 
These are the logical results of the task analysis and the assignment of 



tasks to levels within factors. A 

*- - - ' .% 

' . The nature of the skill and knovledge requiffements for tt\e 
radiologic t e chno log j^^%s ^uch ^hat two career lines leading to the radi- 
^logic^technolpgist are ^<5sstble; ^options to progj^ess further are also pro 



The Job Ladder Progressions ' , ^ * 

. ^ ^Qne career^JJ.ne beg^n^ with th^ cwality assurance aide and 
continues to quality assurance technician! At this poi4t the 'individual 
• should be able to opt to continue iiV-an §ducational program leading to 
^^l^pii^lon physicist or to coj^tinue with a program that prepares' him or 
hereto be a radiologic technologist. At the radiologicf technologist level 




a^Jiid^lc^uai "could de'ci^ide to. 'go for trailing as an 'eMuca tor-supervisor 
or to be prepared to Become .a radiation '^l^sicist. 



/ 



, * The Inter^elationfehip* of the 'skills and knowledges\needed 



for radiologic technology apd quality assurance makes it possible to se- • 
quenCe the. training in a radiologic technology program in s.uch a way that 
a student would *be prepared ^for^emploftneiit as a quality assurance aide « 
and a (^uaiity -assurance technician while in' •the process oF being trained 
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.Figure 2. SUMMARY OF JOB ^RUCTURE. ANP CAREER LADDER RECO^NDATIONS 



Factors : • 
(task group- 
ings). 

Job Levels 



•IV 



Patient and 
Emergency 
^Care 



5. Profes- 
^ sional 



2. 



4. Jr. Proves-, 
sional > Su- 
pervisor>-^ 



CHIEF TECH. OF 
PT.. CARE (teach, 
Evaluate") or 
EMERGENCY^CAJIE 
SPE'CtitLTY 



Techno Ir 
ogi§t' 



T'eclini^ 
clan 



PATIENT CARE 
TECHNICIAN (in- 
ject^lsrt aid; 
cath . ; bandg. ; 
prep . specimns.) 



1. Aide 



i 



PATIENT CARE 
AID^ (-asst. ; 
v^aL signs ;» 
EGGj personal 
attention) 



III 



Radiologic 
Technology 



VI 



Radiologic 
•Quali>y . 
Assurance 



NJN-FACTOR A 



Adminis- 
tration - 



RADIATION 
PHYSICIST 
(design, run 
qual .assur . 
p^ro grams ) ; 



CHIEF RAD 
'reCHNOLO^ 
(teachyevi 
ate^subord 

\JOTkf 




radiologic 
technolog;:st 

(pla^, con- 
trast *pt . exj^ 
dfcii;s^a^icms)' 



^DEPARTMENT , 

^ADMINISTRATOR , 

(manage; plan; }' 

, purchase ;bud- i 

tl^l)l ^ 



SUPERVISOR 
(evaluate sub- 
ordinates' work] 
rub meetings) 



ADMINTsSEnVE 
TECHNOLOGIST / 
(inventories'; 
scheduling; 
orientation) ; 



^iAlity assur, 

TEdkiciAN 

(test'x-ray 
quipmo^monitor 
processors) ■ 



I 



QUALITY AS 
ANCE AI^E (prc^ 
cess films; ^ 



pre 



in^ment 



cle4^ 

) 



Tasks* in bo:^ with*asterisk (*) not coverld by7Mat!a. 
Note: Igr ta^k content see Appendix El 
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to be a radiologic ' technologist . Very little training would go to waste; 
employment would be available to students part way through the educatic 
lal program; and students not qualified to complete the program woitld 



"abl^ to»x)ffer marketable preparation for a job, af^lea^t at the aide or 
technician level. The attention to quality assurance In this sequencing^ 
would do the te-ehnolo^st no harm when, he or she is ready to do patient 
exam^na^ons . , • ^ ' ' ' * 

* This, approa(?fi would also leave to the radiation physicist 

program those aspects of physics, radipViology , and ei^ctronics-^not fe- 

% , - . » . 

quired before the professional l^vel^is reached. (See Tables 2 and 7 in - 

, ] . ^ ■ 

Volume 2.) ' • ' ^ • ^ ' 

Sequenced this way, small institutions requiring that radi- 
ologic technologpts^pAform quality assurance technician tasks could opt 
for the fall complement of trairiing, whereas large institutions could save 

on costs by firing -at the technician level, saving the radiologi(^ technol- 

f ^"^^^ ^ 

ogist for examination functions* 

The secQ^ career line begins with the patient care aide and 
c'ontinues to pa^tient care technician.* At this point the individual should 
be'able to choo||^ to continue in>^an^ educational nursing program leading to 
l;lcensure and eventual" clinical or emergency care specialties, or to con- 

'tinue with .a program that prepares him or her to be a radiologit technol- 

" ' ^'^ ' ' ' • ' - 
ogi^t. At the radiologic technologist level the options discussed above 

r . * . * ^'^'^^ 

are all available. ' * 



The nursing s4cills ^nd. knowledge requif-ed for radiologic tech- 
nology^malce the ,same type of sequencing possibleK^lrv<he patient care line 



as was suggested for quality assurance. The only differences would be 
the .specif ic content qf * the sequences. (Both types of sequences are 
presented in Vblume 2.) ' 

Cross-over lattice possibilities are the basis for the career 
ladder options into radiologic technology from the quality assurance 
and^atient care ladders. The quality assurance technician and the pa- 
tient care" technician both have sufficiently transferable training that 
is relevant (although different in each case) for continuing towards ra- 
diologic technolo^ as well as towards nursing or physicist occupations. 

Figure 2 also, ptresents a cr^ss-over lattice possibility at 
ievei 1- A decision at the entry l«y el ^o change one's direction from 
people-oriented to V<li^ipi"eiit" and .mSterials-orien^ work is not a 
waste of much training investment. .Such options should be available 
early ^to allow, individuals to find the orientation best suited to their 
needs, interests, and abilities, " - 

Figure -2 also sugglsis ^an administrative ^ask pm»:e^s^on 
that can be combineci'wit& t% cateer ladders presented .^It cMfbe 
used to produce supiervisprs arjd administrators in either major career 
line and to round- out the jobs, 

PREPARATION FOR EDUCATIONAL JLiy)DERS - , 

* ^ The taskfe assigned to any given level wifhin a factor are 
likely to be representative 'of ^the central tasks of a job* Naturally,, 
any' iob will also include cectain peripheral tas^ not on the factor- 
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which reflect the administrative or institutional idiosyncrasies, v pa- 
pei: work', conferences, etc., usually associated with any job. In some 
cases a real job may combine the tasks in more than ^e factor, such 
asVhen an institution is not large enough to differentiate jobs. How- 
ever, for the purposes of job or educational ladder design, "the tasks at 
a given l^^ijP^thin a factor suggest the most rational assignment of 
major* duties , since they represent the maximum application of a git^en 
educational investmellP. , ^ ' * 

Assuming the transferability and th^^additive nature of the ^ 
HSMS skMls and knowledges, HSMS task data can be used to identify the 
necessary curriculum content for -each step in a ladder, and c#i b^iisei 
to identify the educational gap between Idvels^-- For any given factor, 
the difference between -the highest scale value for^each skill, and kn^- 
l^dge category required at a part*icular job level and the highest scale 
value 'for skills and knowledges required at the next'level^ p^Ius any 
i^ew skirls and knowledge categories needed at the next level, defines 
the educat^.onal gap between , levels r This is the rationale for the de- 
sign^of educatioaa^ladders. (See Table' 2 in Volum4 2.) 

Having educational ladders to parallel careet^ Iji^ders is of- 
ferret ds an a-lternativfe to the practice in many associate and ^acca- ^ 
,laui;eate degree programs where course content is presented without re- 
gard to^any work-related sequence. For example^course content \(ftich 
is^eeded only for level 3 tasks may be presented early in the program, 
b^^e material needed* for level 1 and 2 tasks. Science latid liberal ^ 
arts courtes may be taught, early in the program. The effect is\c^ 



^ *• dcreen- out studeats/ As a rfesuTrt, the'students who fail do not have 

enough occupational-, braining to qualify in any health Service^ job mar- ^ " 

- . *t • * 

ket. •The dtudents are penalized for failure which could be unrelate d ^ 

to^actuaX work requirements for lower • level-jobs, or even for the job 

in questioiy - - ^ ^ ^ 

The job^ Structure and career ladder recommendations pi*Bented 
e^^rlier in this chapter can be given educational substance 'by use of 
curriculum objectives^ based on tU^ HSMS method. W^*1iave designed cur- 
riculuA guidelines ^for the radiologic technologist that can produce any 
of the sequences discussed a^ove. The curriculum guidelines include 
curriculum outlines ^ behavioral curriculum objectives, and teaching and' 
evaluation strat^'egies. 

# Qur curricula, whether one monolithic^rogram or rin aequences 

by level, combine six major occupational-educational units. At level 1^ 
th,ere are two units, one in patient care and one in quality assurance. 
At level 2 there are two uitits , one ij^ patient care and one in quality 
assurance. At level -3 there are two. units, one in radiologic" technology 
and one in .administration . The six occupational-educaU-onal units makg 
possible thr^e sequences of skill and knowledge curriculum objectives. 
. One assumes that the radiologic technologist is an indivisible occupation, 

Th^ second follows the aiHe, technician, and radiologic technologist se- 
- quence In qoality assurance. The third follow^ the, aide, technician, and 
radiologic technologist sequence in patient care. The work' iaH presented ^ 
in Volume 2. * ° ■ , . ♦ 
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CHAPTER 3 

USING TASK DATA TO MAKE RATIONAL USE OF MANPOWER 

This chapter is directed to the hospital or department admin- 
istrator who is interested in implementing the lob Structure and career 
ladder recommendations in_ Chapter 1^ or^who wishes to use the task de- 
scriptions of Research Report No, 7 and the task data of this rep<^t for 
performance evaluation^^^ . ' ^ 

^ , The chapter assumes tKat good intent^ions about providing up- 

ward mobility to workers and quality care to patients are no guaranty 
that they will be trajisl^ted into practice. The institution must be con- 
vinced that ffiere are practical reasons for doing so — that it makes eco 
nbmic sense. Most people are already convinced bf the social and moral 
desirability. of providing upward mobility to health service workers and 
subscribe to' the principle of promoting patient safety and quality care. 
They are not always eonvinced that such policies are economically viable. 

. f 

Even though public and voluntary hospitals operate as non- 

-ir 

profit institutions, they are under increasing pressure to hold down 
c;f)sts . ^^pward mobility and quality caTe ,have to offer cost benefits. 
This -chapter reflects such cost concerns. We* think that there are prac- 
tical benefits to be derived from using HSMS data and recommendations, 
and present this chapter as a guide to their use,-. r 

This first section, beldw, discuss^es the economic rationales 

# t 

for jol^ slructuting, restructurl.ng, and the development of jx)b. ladders^ 
Along the lines suggested IK this report. The second section describes 



.hpw 'the administrator can use the data in this report and in Research R^- 
'port No. 7 to rationally structui^e or res,tructure jobs. I ^ shows how to 
examine the allocation of .work in the institution in ternis of task over- 
lap and the assignment of ta^kg to levels, and describes the creation of 
nev jobst. tK| third section discussed the development of #a career laddet 
program, cost saying strategies, and trainee selection. The fourth sec- 
tion deals with .the lise^of HSMS data to evaluate institutional petfpr- 
-^manc^. It proyides a m'fni^manual for using HSMS task data, to create per- 
formance evaluation instruments. — 

RATIONALES FOR JOB RESTRUCTURING AND CAREER LADDEftS 

^ The HSMS method makes it p^sible to afnalyze tasks in terms 
of their skill and knowledge reqx^rements and their relationship to other 
tasks and job levels. It therefore becomes jj^ssible to assign tasks to 
job titles to make optimum use of more highly trained and more expensive 
emp]^yees^and to iftake sure that the worl^ is being carried out by staff 
who are properly trained to provide quality outputs * 

The assignment of tasks to job titles is, 1ob Structuring or 
restrAicturing . The arrangement of jobs into a' promotional sequence from* 
one levej. to another .is job ladder construction . It is not always nec- ^ 
essary to. do job restructuring in order to design and implement job lad- 
ders;, it is possibl^e^to 'derive advantages from job structuring or restruc 
turing without having to arrange jobs into a promotional ladder. We-dds- 
tuss this below. 

The costs to consider in structuring or restructuring jobs 
are salary and tpducation costs. -Direct education or tuition Qosts can 



be -borne' by 8tudea£s, employers, or society; . education costs, however, 
are also reflected in salary levels. The education time needed' to pre- 
pare for;: jobs is highly correlated with salary levels. When we talk of 
high-level sCaff or jobs, we imply high salaries, skill, and knowlejlge 
requirements, and long, expensive periods of educational preparation. 
Conversely, low-level jobs are understood to mean low levels of educa- 
tional preparation and low salary levelSj__ 

Job Structuring and Restructuring * ^ 

Job structuring and restructuring can provide cost advantages 
if tasks are assigned to jobs so that the skill and knowledge levels re- 
djuired for tasks are compatible with the educational and salary levels f of 
the jobs to which they ar6 assigned. Allocation of low-level tasks to 
high-level jobs is wasteful of salary and education costs. If thet'b are 
shortages of high-level personnel, th,e waste is felt as decreased sery'ibes 

It also makes economic sense to assign tasks to jobs so that 
the.slftll and knowledge requirements for ^all the tasks in a job are simi- 
lar. Assigning tasks requiring different, non-overlapping Skill and 
ioj^ledge requirements to a single job increases the amount of education- 
al preparation needed to do *the job, even if all its tasks are at the 
same level. This prolongs the educational preparation time needed and 
probably inflates salary levels. * * 

Job structuring and restrucmrin^ may he done to make jobs 
at lower levels- less hording for workers in.order.to irtproVfe- morale and 
tTiereby imprbve perfannancje and/or reduce turnover costs. Such "job en- 
largement" can be done economically by increasing the variety of task ac^ 



tivities in a job while still assi^gning tasks which require the same basic 
investment, in skill and knowledge training, . 

Job structuring is needed when the institution is to provide 
a new service or function, or i^ to utilize a new technology. The rele/- 
vant economic manpower questions 'are: What are the tasks involved? At 
what job levels should the tasks be assigned? To what existing job ti- 
tles might they be assi'fened to minimize new educational preparation and 
to disrupt current work the least? Is there justification in creating 
one or more new jobs? Is th^ development of a job ladder appropriate? 
We discuss these questions later in this chapter. " ' 

Job Ladders « 

Job or career ladders provide upward mobility for the in- 
house labor force of an instit^ut^n,^ Promotional lines provide for a 
supp"^ of ^ew entrants into jobs ' as 'older incumb.ents retire, are dis- 
missed, or as more staff are needed to' fill a job title. - / 

• • , , • • 

The most powerful economic reason to have a career mobiJ.ity 
•program is to fill chronic vaoancies at middle and upper job levels. In 
a field such as health services , -most promotional lines woul_d require a.d 
ditional education as an individual goes from one level to another. An 
economically desirable career mobility program wpi^ld provide job lad|Jer 
sequences that minimize the additional education nee^ed between levels. 
• If a job ladder -starts from an-entry level job with few vacancies, and 
progresses frdlh one job leve\ to another within interrelated task group- 
ings to the l^vel where shortages exfst, the amount of educational- in- 
vestment required beCv^en each level' would be minimized, and staff need 
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be trained only Tor the educational gap between one level and the next. 

There^re other e«nomic arguments in favor 6f.job ladders. By 
selecting in-house staff in appropriate current jobs to move up in a job 
ladder, the institution can cut the rcosts that are incurred in orienting 
new employees. A program of upward mobility can also become an incentive 
for ef f icient ^performance if selection for upgrading is partly dependent 
on the quality of current-level job performance. Since trainees currently 
successful at one job le%l are likely to be successful at the next l^vel 
(bec^se of similar job content), the failure rate may be reduced. A ca- 
reer ladder program may also reduce the costs of turnover to the degree 
that high, turnover reflects discouragement with "dead-end" jobs. 

Actual salary costs may be lower with the use of jj^J^ading pro- 
grams than"* if staff are hired from the outside. The staff selected for up- 
grading will be'at the top of their salary range when selected. They will 
be replaced in their ^foi^er jobs by staf-f who are themselves newly upgraded 
arid who will be entering at th« bottom of the salary range; the trainees ^ 
will all enter at thelbottom of the' salary range for their new jobs. Com- 
petition among institutions to attract outside individuals whose training ^ 
fs' in short suppW^cTeaftes an inflationary p^ressure on salary levels. An 
in-hoyse career mobxTtty program adds to the supply of scarce labor and re- 
duces inflationary pressures. We discuss strategies for job ladder^ con- 
struction later in thi? chapter. 

■ ^ ■ • V 

WHen shortage jobs are. at. a high level, with no related jobs ^t 
intermediary levels, job strocturing or restructuring may be ^leeded to pro- 
vide^job ladders . If tKe educational distance from an entry ^|fc> to a short 
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age job is a matter of se.veral years, one cir 
ladder. For example, a one-step rise from the darkfoom ai 
tion physicist would be -unrealistic . But a ladder fr6.m the aide to the 
technician level, and from there to the technologist levelican ultimately 
' lead to the professional physicist level "in .reasonable stages. ^ 



J' 



The creation of a new job at- an intermediary level on a ladder 
• or to provide a new service or function .is a form of specialization of 1-a- 
bor that may be cost saving within limits. As different components of 
^ork are separated and ^ss-igneA to different jobs, the work canlj)e done 

9 

more efficiently and mare economically. ^Lower lev&l tasks can be grouped 
into jobs at lower salaries. The" limit to this approach is that the insti- 
tution must be large enough tb provide full-time work in each of the sub- 
" divided specialties. Short of this, workers would not be efficiently uti- 
lized. We discuss this question later" in this chapter. 

* 

USING HSMS TASK DATA TO STRUCTURE JOBS ' ■ 

Ass-uming that the ad<kinist>fator of a department of diagnostic 
radiology is Ijiterested in the rational structuring of jobs in the depart- 
ment, HSMS data can provide the raw materials. We have done the task iden 
tificacion and descriptions, have identified, the major groupings of task's 
a„. of ta..., a„a H,ve so^ ^o. ^t.u«u„ a„^ la.- 

der suggestions. The data are provided in Research Report No. 7-and in 
this report. ."Now the administrator can adapt the-data,._aBalyses, and .rec- 



^ It is important to note that a job ladder progression refe^ to the rela- 
tionship among job titles . A given individual may not move up on all the 
rungs of a ladder. At any point in 4:ime incumbents at one level in a lad- 
der are tha population, from which those who will go to the next -level on 
the ladder are selected. 
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ommendations forAise in Jils or her own department. 



"of Job Structurea 



4. 



Data Preparation 
^The first step is for the administrator to decide on the job 
'titles to be examined; the second step i3 to identify the taska being car- 
ried out in those titles; the third step is to dnalyze the pattern of dis- 
tribution of . the tasks in terms of task ^overlaps across j^obs, the levels 
of tasks in jobs, and the groupings , of, tasks In jobs,. 

The administrator starts by selecting the job (titles to be ex- 
amined. These are placed on a referert^ce ^list. The list should include 
all the in-housJBItles of interest along with the sAlary or salary range 
for each. Next,, a HSMS job level should be assigned to each job on the 
list. Table 1 and the explanatory text in Chapter. 1 present the job lev- 

0 

els. In Table 1, the left-hand column Indic^fes'^the HSMS levels, and the 
right-hand column gives an idea of the titles^' one can find at these lev- • 
els* A way .to check the appropriateness of the job level designations i?8 
to note whether the rank order of the jbb titles by salary level is 'the 
( same as the- ra^k order of job titles by, the HSMS job level designation. 

^ > The next step ds to determine which indivfdual(s) are familiar 

with 'all the work being done by all the incumbents in the^job titles* \)n 
the list. This may be the administrator, or different supervisors may be 
^ familiar with different titles^. These individuals will become resource 
'pfe^sAs*^Who will be ^l%ed to proviHe the basic information on the current 



allocation of tasks to titles. We can call them ^'respondents . " 
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- The next major step in the analysis is to determine wh^ ^of 

the 368 tasks covered^ by HSMS in •diagnostic radiology are .being parried out 

^in job titles in^ the department or in titles, related to the department.' It 
* <^ , ' ' , ^ - . ^ 

may be best to get an overall sense of where the activities are being done 

before get:ting detailed information for each title, V ' ^ 

m 

The HSMS task inventory reference for the 368 tasks is Volume 4' 

" * 2 

of Research Report No. 7, which presents the extended task names^ These 

\ provide good content references , so there shoved be little confusion about 

what work activities are being referred to. (Appendix A/whicl\J>res6tits 

the abbreviated task names, is less detailed and is used later,^af t^r^ the * 

basic identifications are done.) ' ^ _ . ^ , 

The' HSMS tasks are 'screened so ttrart#a final list includes only • 
tasks^being done at the institution. The next step is to find out in which 
job 'title or titles each tasjj is done.^ For each in-hbus^e job the, entire 
' list is ^considered to ensure that all the t^sks for a given title are coy-- 
ered,*' This nvea^l that a copy of the entire task iaventot^ of all the tasks 
Is prepared for each interview with each* respondent, - - 

The respondent is asked to irtdicate which tasks In the inventory 
are carried out by incumbents in a given title. At^this pT)int it my be 
' decided that , it is important to knpw which tasks are carried out by indivi-^ 
dual employees in a title.*' Separate lists would then be prepared for^ each, 



and each would have the .appropriate job le^vel designation by. title. ^.When 
'* the tasks assigned to an individual are noted, an ef for r should be^.m^de to 

7^ — • : -■ ' /. • H 

Op . cit . ; also, see Preface. . ' . i 
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; inctode out-of-title wonk*, b§c&use th^s may be of malor economic 'interest . 
This is M fn-house analysis, and no security would-be endangered. ' v 

J^ow we<j^|jresumably ha^e a task list for each title and individ- 



jLial' being. studied. EacK contains all the tasks done in that Jdb. (The 
codeijinumb^r and^bbreviatefl task names In Appendix-A. are'useful at this 

C point:) ^Next to ^^^^ task- two additional pieces of informa- 

ftpn 'Sre needed 1 The first is the HSMS ^ob level c^^gnatioa; the second 
; ^ the H6MS factor* oBine and/or number. ^'(The factor'^dnf ormation is avail- 

able^ifirom Appven^ix' D^'Table 'D. 2,. The, job level .designations of the tasks' 

'.^ ' ' V • . \. ^ '> 

are presented by f actor xin Append^Jfe.. ) * 



^ A third piece of information laay be of interest to the adminis- 

or. T!\at is the frequency* with- whicj) the ta^k is carried out in^a giv- 



^ en jobC.^^hl^ information will be helpful if there Is interest in tlje rela-' 
1^ tive importance' of a task im the structure »tff a job^ The basic information 

olftk^inable from the respjemdgnts* In order td make it possible to com- 

^ \ % • - . ' ♦ 

^pare. task .fr«u^ncies, across jobs/ HgM^ developed a scale fgt? frequency. 

It is the first scale p'r;esent^d in Appendix C, and can brf used to scale 
tasks for how often th&y are carried out in the.co*urse of a day or a . ^ 



\ , ^ * If ther^ is^ interest in an overall 'assessmeat of the manpower 

^ utilization pattenWn the depaatment . the next step is to create an array 

]''^~~~^ . :■' ' ^ - ^ ' . 

V tha< contain^ the information of • intei'est .• We b"6giT^sJ)y arrang^^^g the job . 

^ titles (and the names iif individua'}.s within .titLps) ' l4i columns, from left 
; to right,-, in ^eaWndi^g or'dej by KSMS job level and/or salary level. * V|Uh- 
ob- li\^'ls The titles shoyld be arr^ri^ed by HSMS factor.* The factor for 
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a lob* Is •determined by the^most promineat fac'tor showing on the %asl^ Tist 
cpflected for the ft.tle (or Individual)-, The rows 1,T the array a,re to be 



all 'the tasks found'ln the department, arranged f ronl|^|pp ^to bottote, j.n der- 
scendin^ order by HSMS j<5b level, and within job levels by tjie same f^cto 
• order used for the c^jAipmns.-^ *The entries in tj^e ari^y^'are x'sA Working 
h each task list ^separateiy^ one fills in a vcolumn at a ti4e^* ^Yacing . 
an "x" in 'the appropriate column if a given task is found on, the feivdn 
j6b's list. Figure 3 is a hypbthfetical example of such an array. (We^- 
^used Appendix E for the task numbets, levels , factors , and titles; we as- 
s^e twelve, incumben|s^^isted by number.) * , \ 

The array provides an overall view of the extent and, locatian 
of task o^erli^ and, the appropriateness of current allofationsr^of taska>\ 
to job titles .by ;le>j&ls and fac;tors\'^ ^ftPt^^xamines the ovelrlap of tastcq . 
across job ''titles oV incumbents by> reading across the array; one examines 
the mix of tasks in jobs by level and factor by rpading/dowil the coli^ns. 
An ideal utili*zation pattrtn' would be xoughly in the shapefRf a diagonal, 

I falling from left" to right (as^wide as'the adjacent columns in a" given 
factor;'as high* as the^adjacent rpws In a given factor wi-thin a- leVel) . 

V Figure 3 shows tKis"T>atterp with the eg^ception of Tasks 490, 74, and 275/ 

' * ' • Task Overlap • ^ . ^ 

Task overlap occurs when t task i^^rried odt in miore than 



one jo^ title .(or across more than one incumbent of ax^^e if there' are 
different jobfe within a title). Not all overlap i^ undesirable or avoid- 
able. There a,re always overlap tasks to be done' that provide the »ortar 



Appendix E'can be used tp order the ta^ks. To siiye space, code -pumbers 
can- be used to ' designate columns and roWd, since the cntrie^ will ^"e x's. 
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Figure X 'mOTHETICAL 'ARRAY- OF. JASir ALLOCATIONS BY JOB TITLE 
■Jbb Levels^: . 8^ T~5~l r~I 3 I 2 1 1 



Factors'*': 



Job 

Titles'^: 



15- 



L . II 



Non- 
neur. 
Rad. 



Ihcumbfents : 



Le- 
vel 



8 



-5. 




Fac- 
tor 



II 



VI 



III 
IV 



III 



IV 



VI 



IV 



VI 



Task 
Code 



441 
329 

44a 

404 
397 
430 



528 
546 
542 



82 
7 

158 
305 



526 
362 
363 
496 
131 
272 



299 
33 
143 
308 
243 
535 
548 
549 



290 
190 
193 
490 

74 
147 
275 

69 i 
552 

79 



X 
X 



X 
X 



Neu- 
ro. 

Rad, 



X 
X 

4- 



VI 



Phy- 
si- 
cist 



III IV 



Rad. 
Tech 



X 
X 



Care 
SUpr. 



Rad. 

Tech. 



5 



X 

X . 



Ill 



Ad- 
min 

Tech. 



Pt., 
tare 
Teck, 



IV 



VI 



Qual 
Ass . 
Aide 



IV 



Care 
Aiae 



10 



VI 



Qiial. 

Ass. 

Aide 



11 



X 

X- 
X 



,12 



X 
X 
X 
X 



ix 

! X 



\ 



X 



* I^vel 8: specialized advanced professional; level 5: professional; level 4: 
Educator, Supervisor; level 3^^ technologist ; level 2: techni<rian; level* 1:- 

aide I ' " ♦ ^ . ' ' ' * 

^ Factor I: Hon-neurdlegic Radiology rrT^qtor II: Neuroradiology; Factor III: 

Radiologic Technology; ^Factor {IV: -Patient Care; Factor VI: Quality Assur- ' 
>f »ance; Non-factor Ai Administration. ' • t ^ ;^ 

^ 'l^ll'in the In-house titles. ' . ' - 



EMC 



57 



to hoid the central"^ tasks in a job together/ There an be duplications 
that reflect the different locations or shifts in which the work is car- 
ried out. However, when there is <ifiplication/of the central work in a 
given department, this bears close examinatiori; thus, the overlap data 
in the array shodld be given ^ cateful analysis. 



The inost important type of overlap to look for is where the 



same task is fpund* in jobs that 'are at different levels. The allocation 
of low-level .tasks- to high-level titles is wasteful. The allocation of 

. ■ • " ■ " • ^ - ^ • ^ V/' ~ ' 

high-level tasks;td low-level titles impli^ inadequat^e performance or ^ 
wasteful training. Given acceptable performance af a task in the titles 
where it is currently overlapped, there is a prima facie economic argument 
for downward assignment of an overlap task %o the lowest ^evel in which it 
is currently found: In Figure 3^ there -are three such tasks. 

Sometimes t;he"overlaR reflects the case where^ supervisors fill, 
in for absent staff. This may be a waste of expensive sup,ervisory time. 

. - . ) 

One (solution mi^t be to develop a "f^lying ^quard" for Iqaer-level . jobs , 
SuqJ/ staff would be trained for'sfev^ral jolfs at the' aide level and^^roald 
be- on call to fill in for absentees. \)ne flying squad couid cov^r. patient 
cafe and Jliother quality assurance, or the squad could cover fcoth factors, 
The).squ^d(s> would serve the purpose of providing a source^ of experienced 
manpower to cover staff absences at the aide level. By virtue of ''this ex- 
perienc^, employees af t^ie aide level could later mak^informed* choices" 
about the specialty in which they wouljl^ike^ to rj^e. Management would b^e 
i;j a po^sition "to take account of especially gifted employees and encourage 
them. Finally ,^ the rotation would permit job^richment and add variety, 
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Sometiioes overlap af tasks atross job leyel^ feflfe<||^the *re- 



fusal of professional staff to delegater work.^ -We have .fbtind tHat some 
professionals prefer to carry out lower-level tasks when they are not com- 
.fo^table about the (Juality^of the performance on the part of low^r-level 



stafi. Discovery bf this kind of overlap actually .pinppijits job perfor- 

^ ^ r ^ . 

mance and trainfllg inadequacies. The 'solution is to provide the remedial 

an relv on the aualitv of work 

i 

assigned to lowar-level staffl 



training needeji so^ that ^Agher-level staff can r,ely on the quality of work. 



The in-house analysis of the overlap data shoulq result in, the 
separation of .necessary f ro'm, unnecessary task overlaps-, a cjesign for the ' 
rational restructuring of j;ob^, an^d any other steps needed to' remedy the 
problems uncoyered. " • . 



Job Structure B>-^sk Level and Factor 

/ 

The economic significance of examining the allocation of tasks 
^to jobs by level has already been discussed. The data, in the array and on . 

r % t 

the separate lists provide the basic information. It is ^ow possible to 
disciiss thei percentage of tasks at various levels for A given j^ob. Again, 
the economic >goa^ is the allot:ation of tasks at a. given level to jobs 4t 
that' level. As'^was indicated above, most jobs cannot l^e held together with- 
out one or two tasks that are. esseatially simple ^and/or administrative.^ The 
.point is to use the percentage distributions an^task frequency data to ex- 
amine whether' current allocations are soun^ , * ' 

* ^e .allocatio^i of lower-level tasks to (ligher-lervel j/5bs sug- , 

gests waste. It is also important to ccmsideV the presence of higher- level ^ 

tagkff^in lower-leyel jobs. In a case where a task is rated by "HSMS at a 
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level^higher tharx thd job in which jt is found, the • task may be beyond the * 
Te^h af th^ 'incumbentr's experience and training, and' performance ijiay be 

unsatisfactory. Alternatively, tfie staff -in this jeb may be receiving tra:in 

\ ' ' . - ' y . 

ing for .tife one task at levels that are beyond the needs for all the other 

tasks of the job, and this would be waste ful ^of training, (A third explaM- 

tion could be thabsHSMS-is incorrect in, its • evaluation of the task's le^^elO 

*. ' ^ 

^ . ^ f • ' / * 

The analysis of the composition ^,f jobs by, task factor is sim- 
ilar to the analysis- of the task levels'.; The array and the lists provide 
insights arbout the*breadth of training required for 'the -jpbs, A j;ob made ^ 
up^of taslcs that cross several factor^^may require training in a larger num- 
ber 'of subject areas than is economically warranted,^ Fqr example^, if the 
same"staf-f -member were admin^is taring medication and t.egting x-ray equipment , 
an inM^estment in tiyaining in' pharmacology subjects and in 'technological sub- 

jects would be ^required. With no transferability from one to the pther, and 

* ' ' , -» • . ' 

no likelihood that this combination wOM.ld found in. ether lateral or 

\ ' V > • 

highet jobs, we have a wasteful job "structure • • ; . 

Creation of New Jods " • ' - ' 
^^1- . , , * . . ^ . 

A new joB may need to be created as a result of;tfee ap^l^^is of 
task allocations described above, or to provide'an intnrmediajrjj' job between 
high -and low level jobs, or to provide for a, nfew function or-^to utilize a ' 

. * ' \ ^ . Mi ' 

newly available technology. The key to structuring a new job is to, know 

• ^ ^ I- 

all the tasks to be covered, their job levels, and their fac-tor designations. 

Frequency dat^ "reflecting the expected work loads -to be assigned would also 
be helpful . * ^ " - ' 
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The decision to institute a quality arsfeuxance program in di- 

agnostic radiology provides an example of 'the type of anal^is that might 

^"^^ ^ * ^ . ' ' ' 

be considered ih the creation qf ^tew jobs, given the principles already 



described. 



■ ( 



At j)resent, quality assurance tasks are no*t foufid in every 
.hospital, and certainly not all the tasks we present are found in any one 
' instltytionv Whei^ the tasks we identified are found currently they are 

^ variously located in .physicist, ra^j^ologit technolc>gy Supervisor, and/or 

♦ ' ' ' - 

' radiologic technologist tittles. ^ ^ ' . ' 

* ' . . Assuming that the trend is to adopt such tasks and to insti- 
tute quality* ^psurance programs, what is the best^job structur^ to contain* 
the technician-le.vel tasks?. We have suggested the cosf^saving nature of 
specialitat'ion bf labor, the creation of . a quality assurance technician' 
- job, an^ the allocation of lev^l 5 tasks to a radiation physicist j'ob. 
This makes sense if the institution is suf^ciently laVge to benefit from 
the newly created ^ quality assurance technician job. 

However, if a hospital has only' a few xrray machines, there 
is no point in hiring someone to do nothicfg bqt t^st them periodically. 
When this \s the cage, the HSMS designation of level and factor for the 
tasks can be used to decide how the technician-level tasks should be al- 
. located among ex;isting jobs. 'Th^ best decision will vary for different 
institutions. The decision should be the result of an analysis of task 
frequency data for current, ta^ks*,and for tlie quality assurance tasks. The 
reasoning might proceed along the following lines. . 



Should" the ,techniclan\asks be taught to the aide and a4ded to 
the aide's current duties? The new costs would be for training and a sal- 
ary increase, becaus^ now the aide job would 'include technician-level tasks. 
Is it bette-r to teach the tasks to the technologist, and add' them to the 
technologist's current duties?' The new'costs would >^those for ttaining 

r 

and the hidden Costs of making less than optimum use of the technologist's 
time in technician-level tasks. With the use of data oa( frequency an4 cur- 
rent work loads and flows, a sound Economic decision can be reached. 

What is inescapably apparent is that Aere is little justifica- 
tion for ^assigning the technician -tasks to a physicist,- who is an 4xpensive 
employee. If the reason for a-job structure , in which the physicist is doing- 
the technician tasks is that there isn't fuUjtime work for the physicist ' 
^anyway,' two answers come to mind. One is that the true function of the 

0 K 

physicist may not b'e^nderstood, and appropriate tasks may^ be missing. 'The 
other is that.it may be sensible 'for a small institution not to employ a 
full-time physicist, but to retain a consylt^t who will %'et ap '^nd^ run the 
quality assurance' program as needed. ' ^ 

Job Descriptions ^ ' . 

It may be of interest that the materiar^discussed in this 
section lends itself to the development of job descriptions.^ They can be 
as simple as a listing of the abbreviated task names, or as complicated 
as the detailed task descriptions in Research Report' No. 7. We believ^ 
that the extepded task names pro^^Be a good balance of brevity and detail. 
When^ edited to reflect the work done at t^he given" institution^ they pro- 
vide objective, unambiguous references. Th,ey are useful yage *and 
salary negotiations and ior personnel counseling. 
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^ tAREER LADDERS AND COST SAVING SfllATEGIES ^ ^ • * ' 

Let us assume that an institution has deciided to develop a prp- 

gram for upgrading staff in job ladder ^egressions'. It might be' convinced 

that this approach is most ^fficient^^^ the long run; it may have decided 

that this is the way to expand the services it provides, whether in sheer - 
ft « 

' ji 

quantity when demand increases, or in the provision, of new services. or func- 
tioiTs; it may have decided that this is the way to fill chronic vacancies. 
It may be that the- pommitment tcr upward mobility h^ been bro\ight about 
y through collective bargaining,^ andj a portion of the wage package will be ) ^ 
set aside for the ui^rading-training of staff.* In any^ of these circum- 
stances there are basic decisions to be made that can affect corfts and the 
success or failure of the program. This section brings^'t^gether various \ 
insights gained by HSMS about ,the cost aspects of career mobility' programs . 
We hope that they prove useful. ^ ' ^ - 

Overview 

. Unlike the situation where stude'nts gain their occupati9nal pre- 
paratidrt before they enter ^^labor force, an upward mobility program is 
concerned with students who are et&ployed adults and who very likely are the 
main source of support of themselves and 'their families. We are also deal- 
ing with hospital employers wht> n^ed/ to provide' their s^aff with occupa- 
/ tional preparation while at the same time maintaining, the quantity and qual- 

\^ of their productive output." , i> 

V We are dealing with joj)^ most of which require instruction in ^ ,^ 

♦ 

^ " fbrmal disciplines. The subject matjfer must be* imparted by teachers ' and ^ 

X^eamed in the classroom and in supervised clinical practice. Unlike many 
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factory or civil service staff, the health wor^r ^c^not %ick up" what 

* * * \ ' f 

is needeci in^-tlje^igher-leveX job by simply obser^ng otl)ier workers during 

the course of a work day in his current job. ^We are also dealing with jobs 

the entry to which is circumscribed by requirements. such as licensure, cer- 



an- 
ions . 



tification, graduation from AMA-approved or otherwise accredited programs, 
and/or academic degrees . In most cases licensure and certification re- 
quire graduation from a^redited programs as w^ll as passing .exai^inatic 

An in-house 'upWard mobility program invol-ves four basic types 

■ • L ' , • • ■ " .. 

of costs and alternative, ways of dealing with them. There are education 
costs, released-tiwe costs, relief worker costs, and trainee failure costs. 



Education .costs cover classroom instruction and clinical 
practice. These wouPd be faced by anyone entering ^tudy for an occupation' 
The options, and choices about' which we have something to say are as follows 



1. There can be an in-^ouse- (hospital^based) pro-am in which 
the institution , runs the program^ or there* can be an aca- 
demic program in which a stucjent accjumulates academic cre- 
dits towardsr a degree* at the associate, baccalaureajte or 
masters level. 

2/ The program can be designed as an educational laddei;^with 
pbi^rse wc(rk sequenced so that th^ whole program leads to 
''^the top of the ladder and shorter segments lead to lower- 
level jobs, SQ that students can exit and reenter thp pro- 
.gr^m at job-r^ated intervals ; ^pr there can be discrete ' - 
jttograms designed for each Jobt 

3. Time schedules for instructioA can be geared to full-time 
. ^tudents and regular , academic semesters; dr they can be 
geared to the time requirements of employed students. 



, Released-time costs are payments to trainees while they are 
tudying to permit them to maintain incomes. The options include find- 
ing outside assistance to pay employees, counting these costs as fringe 
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benefits- along with health insurance and pasgilng them along as production 
t 

costs to third-party payers, and/or having employees and/or educational 

-.V K *. - 

instituW-onS shas^^n the costs; 

Relief »yorker costs cover the salary for employees who will 
provide the relief work while trainees are studying. Among the options 
are hiring temporary employees to provide the relief work for individual 

' ; . ~ V - 

trainees or using a staged approach in vhich the workers who will replkce 

^ "I 

4:he trainees in their former jobs when the latter are upgraded are the 

ot>e^ to provide the relief work. We discuss a strategy for this below. 

Trainee failure costs are incurred when trainees faiir in 
their upgtading-training programs and are not able to fill the upper-l,evei 
jobs. The selection criteria for trainees can affect success or failure. 
There is an important set of alternatives about which HSMS has something 
to say below., * 

Education Costs 

We have already- discussed why sequential" edi^^ltional . programs 
based^on^ob ladders save education costs by eliminating redundant educa- 
tion and {)roviding reinforcement arid transferability of training. We now- 
suggest th^t it'^is more economical, in the short and long tun for hospitals 
to give up the production of educational programs at technician and tech- 
nologist :^evels. We* suggest that, they combine into consortia on a city- 
wi^ or system-wide basis tff ^ purchase educational programs from acacJemic 
institutions which can offer accredited programs and academic credits us- 
able toward college degrees. ^ 



The educational institutions could be persuaded to offer pro- 
grams that are properly timed and sequenced, to service the cdreer ladder 
pffJ^rams adopted by hospitals if there are large numbers of stuBents inl- . 
volved. The movement to work/study, continuing education, and work-orien- 
ted timing for course hours has b^en growing in colleges and uuiversities ^ 
since the late 1960 's. Consortia can be cif^ated of hospitals in a system 
such as a municipal or v61un?ary .system, or in a geographic area. Their 
function would be tto adopt mutually acceptable job ladders and to purchase 
eflucational programs for a consortium's p6ol of trainees. 

The alternative is having health care delivery institutions 
provide internal training f6r their manpower needs. The training produced 
is often so speq^fic to the needs of the institution that t}ie trainee finds 
it of little use for upward^ mobility or eyen for lateral movement in the 
job market. This is particularly* true in the so-called **new career^^titl^s 
Sirfce.thife institutionk themselves are not permitted to provide a^demic 
credits, the training is of no help in 4:he attainment of the degrees which 
are a part^^f the credential &y£tem and are needed for higher-level jobs. 

Given the current ij.me requirements for accredited programs 

(two years for radiologic technologist) fchere is a good argument for using 

' /» 

the required time to accumulate degree credits a$ well as occupational 
certification for students,^ 



^ It is worth considering that there is a two-year requirement for the radi- 
.olog^ic technologist program regardless of whether it is a hospital-based 
program or offered in a community college and leading to an associate de- 
gree. May one conclude that the associate degree program covers the' AMA 
"Essentials"** in less than the equivalent ^ffj^o years and handles the lib-' 
eral arts courses in the remaining time? if this is true, is there a 
waste of student time in hospital-based- programs? , , : , 



v.-' Aide-level training codld include remediat^-OCi and be used to 
ready workers to advance lat.er*. It miight be best to provide this iti con- 

» c • 

'junctioft with programs leading to high schopl equivalency diplomas^or col- 
lege-level credits. Everyone at the ai*de level should have the. chance to 
receive high ^hool equivalency training, especially credits in the high 
school subjects required foi entry to associate or baccalaureate-degree , 
programs. Aides should be able to receive credit for their work experi- 

^ y ^ - - . V 

ence where this is appropriate. • ^ / 

, /■ 

) ^ / 

dtven the number of trainees for upgrading, programs that hos 

pital ^systems or consortia can offer,' educational institutions- could re- 

« duce per capita costs through tiie use of plant and faculties in courses^ , 

offered-in the evening, on weekends, during vacations, and at other rion- . 

peak times. ^The member hos:pitals would be natural affiliates for the 



clinical training, 



X 



A system-wide consortium approach could combine hospitals, 

educational institutions and the local health services trade unions and 
> 

professional associations to make' maximum use of federal, state, local, 
and" foundation funding for its programs. It is a full-time job to^ locate 
the funds, write the proposals, and put the p.ackag'es together. But this 
can be done efficiently on a* large, city-wide or system-wide basis. 

jteleased-Time and Relief Costs^ , ^ * : 

It is (iesirable t<i. retain stud'ent^ in ffieir jobs and provide 
them with released-tittte training. .Thfe hospital-Nretains the services of 
current staff; the employee maintains an income source; and thi&" educa- 



tional, institution'may be able to use its plant at maximum efficiency. 
Released-tithe training could be passed on as a cost of service, but, in 
addition , employees may wish to accelerate their training and contribute 
by studying without compensation on weelcends, holidays, and during vaca- 
tion time* , , ? 



In. our strategy tcp minimize released-time and relief cosfs, ' 
we start with the assumption that a career ladder, such as that leading^ 



to radiation-physicist or leading to "radiologic technologist ,w^ll be 
part of an overall manpower' planning program' undertaken by th^ institu- 
tion. In that context it is important that the upper-level '^target*' job 
on a ladder be one that will have openings for newly trained, staff to " 
^^ill.' These openings coiA^i come about due to new or expanding hospital 
services, turnover, retiremefht, or chronic current vacancies* The number 
of vacancies to be filled must be known before planlj^ng can take place. 
It is also critical that money be in the^ budget' for tHe job titles to be 
filled when the training ends and the trainees are ready to work the 
titles. 

It is also impoctent that entry-level jobs on a gadder* be 
♦ ' * • 

able to be fill^ easily; that is, that individual's are available to be 
recruited and trained to" fill the entry-level jobs^*--- that there are no 
labor shortages at th:^,\gate. , ^ , 

If the entry-level job is one in which employment may be re- 
duced in the future, then the upgrading program solves the reduq^dancy 
problem for staff that would otherwise, be let go. No lie^ staff are needed 
^ at entry levels, and' the cost of .upgrading is reduced Hy the amount thai 
would normally be needed to recruit, train, aqd employ new i^eplacements. . 
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We suggest a multi-staged, ^coordinated system of^raining to 

\ , • ^ 

fill vacancies and provide replacements. It involves lialf-tlmei^^study and 

full- timev Income, It includes^ doublfe-trapl^tetagiTig tq^^rovide trairiik^ 

at minimum cost with no loss in productioj^ For the trainees, it p^a^des 

the maintenance of income and the *job security they riequire while guAfan^ 

teeing ^la^imum upward mobility'. * ^ 



Double-track staging means that two educational programs' ryn 



sijqjl taneously • Each program is for half the trainee^^yid runs during 
the hours that^ the other half *are working. . The trainees work during non- 
pverlapping ' time periods; study can overlap for weekends holidays, and ^ 
vacations. ' . « \ ^ ' ^ . . , 

The strategy for doubl^^rack programs is based on the .Vol- 
lowing considerations. If^^rajLaees work half time and train half time, 
and if relief workers are ^o be used to maintain output, one relief worker 

can relieve two trainees., but only 'if the two tifalnees are in different . 

' ' ' ' — 

time ^lots. 'Anything els^ is a waste of relief worjc^r costs. We prefer 
alternate' months, weeks, or d^ys* for th^lUtacTcs father than^ alternate half 
dafs, because half days are wasteful of travel,, time and the ^warm-up time 
neetled tb; refocus^ trainees' at tentlo^^^rom study to work and back again. 



The multi-stage strategy cJovetails all the, steps i^a career 
ladde^. WltJi this approach release^time and relief cost^ can be kept 
below the *cost^ of staffing th^^jobs Whose vacancies are to be filled. . 

^ ^< - - • > e 

Figur^^provides a hypothetical example. It- shows how 4g¥gtailing V>f pro- 



grams maximum use pf relief workers, -and non--QVer lapping the work/study ' 
tin^e of emplqyefes in upgrading-training' -can keep th$ cos.ts to a minimum. 




Figure 4. A MINIMUM COST STRAfEGY FOR^GSADING: STAGED SEQUENCES 



1 



Stage of Program, and Jobs by Level 



,$l,000-$l,600mo. 
$ 830^$ 9O0mo i 
% ' 660-$ 750mo. 
top of rai%ge.) 



1. 



Befbre pgrogram 
Technologists (3) @ 
Technicians(2) @ 
Aides(l) @ 
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. Upgrading training of ai de s begins 
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study. Tim^ require^: training gap 
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Employment by. Salary 



Pake 1 of 2 



Top 
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(51. OOP) 



$19,200 
10,800 
10,320 

$40.320 



$19,200 

io;8ao 

10,980 
$40,9Qfi 



ERIC 



Assumes that each relief worker reli&ves 2 employees who are 'each in half-time ufgr^ading training. 
Assumes that upgrading ^trainees work half tlfne and study half time at full-time salaries. 
For kalf the period. . - ^ ". ' ' '' ■ , 
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Figure 4. MINIMUM COST STRATEGY FOR UPGRADING: STAGED SEQUENCES (continued) 



Stage of -ftrdgram and *^jQt)S>by Level 



. Upgrading- training df ' technici^s 
begins : ^ ; \ g ' ' ■ 

a, Four;aldes newly trained as tech- 
nicians are upg^ad^d . 

b. Fciur "tethnlcians relieve 8^ techni- 
cians selected'f or graining to be 
technologists , Time r"feq?ired : train- 
ing gap between Ifeyels 2 and 3, 

'c-.Two new hires *are trained to be' 
aides one quarrer wa^^^ii^to the 
period(the time required .overlaps) . 

d. Halfway through -tlire period 2 aides 

. relieve 4 aides sele<itedi/f or train- 
ing to Ke te9hnicians^(the time 
required overlaps) , * 

e. fhcQe quarters of the way into the 
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* star\) .(The^time reijuiftd o.verla{>s 
so that to^t^l time is as^in a.) 
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1^ staff , 

Technologists 

Technicians 

Aides 



Va- 
can- 
cies 



.8 



Engployment by Function 
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16 
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12 
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20 
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^4 



.•20' 
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Average 
Monthly. 

Wage 

Bill 



$19,200 
14,120 
' 9,960 
$43.280 



$f7,200 
10,?40 
8,280 
$^5.720 



For a quarter of the period. 



: 73 



' ^ In this example the'plan is to fill 8 technologist job's (at afi , . 

. ingtiuition that^is part of ^ ^fecTnsortiilm) in.^^ length of tl^ needed to 



train new aides, to train aides to become tecljnicCarts , and* to train , tech- 
■* • • * * • , 

^ ' "* » * 

niclans to become technologists in a half-time, work/study program. The 

ladder in quality assurance leading to radiologic technologist couli be 
thie example . , ' ' ^ ' ' 

. ' , We assu^^hat trainees st^udy half time and receive full-tinTe 
*t salaries. Current incumbents, inclutding trainees for upgrading, are^at ma^ 

\: ' • ^ ^ ^ . r • 

.iiBum salaries fpr tkeir lines 'arid rec^ye curr.ent wages until upgraded. ^'Ne^ 
incumbents start at mi^iumum rafts . , ' - " 

Costs ar^ reduc^'duying the-p^gram by enrpjc%ing new st-aft only - ^' 
*as needed in'fehe staged sequences. All 'staff used for relief work" are fully., 
utilized and are retained at the end of tbe 'program' to fill the slots va- 
cated^by the staff vho have been upgraded. , * 

• • • " . - . ■ , : ' / 

We shtDw that, if fhe 8 technologists were hired from the outside, 
the tot>al salary cost of staffing A4 employees for one month would be $51,000 
(or $4\7sOOO, depending on Whether new technologists^ would J)e recruited at t)ie •* 
' tap or b£)ttom .of their salary lange) .; We show that at the end o.f t^e t,rain- 
i'rfg^cvile^the sam^ staffing of 44 employees would only cost $45,720 per monfh i 
blc^^e, the' upgrading program reduces posts bn eveVy line where upgrading i 
' ' t^kes place. The additipnaj. q'ost sa/ingsjrom reducing training* time by * 
using ^an educltional ladder to* parallel the job ladder .and from the elimina- • 
, tion of orientation costs are not included* - / - ^ * .r . " 

*•.••>. . .. ^ ^ • 

Stage 0 in Figure 4 shows currant staffing and costs on a monthly. _ 
basis. (The salary figures are illustrative.) , . \ • . , ^ 
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In Stage 1 we 'hire two individuals (one quarter of the number 

■ V ' ' ■ ■ * • ■ - 

of technologist* vacancies) and train them as aides. All Staff needed for 
relief work at higher levels are provided from in-house staff/ Output ds 
kept constant. (-See the column for full-time equivalent employme^.) 

In S^ta^e 2 the fixrst training step takes place. The dew aides 
are able to proVide ireleased-time relief for four ai^^^^ho now study to 
^ecome teclinicians. . Halfway through the period another tWQ aides are hired 
and trained,, so that a total of four^aides can replace the four who become', 
technicians at the end of the training .in this period^ 

In. Stage 3 the, second tr^ning step takes place. Jhe upgrade- 
of^four aides to be^ technicians makes it possible to relieve ei#it 
technicians^ to be trained to become ^technologists. At a point ^one quarter 
way into th^ -period, Stage 1 is repeated, and then Stage 2, so that two new 
aides again relieve f6Mr aides for study. VMth an 'additional two hired and 
trained, four new aides are available to replace the 'four aides whq- are up- 
graded to^ be technicians at the end of* the period. The training is dove- 
tailed so ithat a total pf eight mew technicians are available through' 
grading' tlVreplace the eight technicians who become technologists at the 
end of StaJ 

It Stage .4 eight vacancies have beeb filled , sixteei;! workers 
have^been -upgraded, and eight new employees 'have been hir^d. Sixteen jobs 
formerly filled by §taff at the top of -their salary range are now filled by 
staf^, at th^ bot t^ois o^ their rang^. ^t no time do the costs -aieet or^ ex- 
ceed what; coats. wo^ld havW been if the 'vacanciej were filled from outsidt. 



Ttalnee Failure Costs aii^Sel ectlo^ Criteria . 

Given the need to minimize the costs and time'lir*«*ved in train- 
ing, there Is some Incentive for the institution to train those^individuals 
who 'are most likely tso succeed In the "target jbb" (th>'job for which the 
trainees >re to be prepared), "if, in addition, the existence of an upward 
mobility' program can Improve the quality of performance of individuals in 
current jobs, the net cost of upgrading programs can be substantially re- 
duced. The HSMS approach provides two selection criteria that can be as- 
sumed to predict trainee success because they tie functioning in th^ cur- 
rent job to functioning, in the related target job. If we assume thaf the 
job ladder reflects an association of tasks that require related skills 
and knowledges, we' may assume that the Importdnt t^sks, in jobs at varying 
levels on a job ladder -are related. The HSMS criteria for trainee -selec- 
tion'are as follows: • ' 

< 1, The curfent jU title! from which the trainees should be 
selected for, a\glven-<arget job is, that j*t bel6w the 
' . ,<a^et job on a' job ladder. • 

- - ^ 2*. The Incumbents within the job title from which 'trainees 
are to be selected sho\ild be those with the best- ratings, 
y • for current performance% ^ . ' 

f If employees believe that the quality of their performance In 
t^ie current fob will be a • fa(i,tor in trainee selection,' their current pec- 
formance will be' Improved; at the same time, the most able trainees can be 
• selected. The attractiveness of these criteria is that the flr^t one is 
impersonal;, it focuses on, all .the Incumbents in a given' job title; the ' 
second criterion is reasonable, since it rewards good performance. It als 
reduces any .testing to performance te?tipg ,or ratlnfe o^ a small population 
If performance evaluation is ongoing, no additional testing is required. 

3-28 . ■ ' 

# 

.7L 



« 1 

Another important critef io,n .is that of motivation . It is a 

concept which can best l?e handled indirectly, since it is subjective. 
For the .purpose of trainee selection, self-selection for training is an 
acceptable indication of motivation, provided that all employees have had 
adeqjLiate accesa to information about .the availability of ,the career mobil- 
ity training program. " ^ ' 

In any systein*of upgrading, eSpecialJLy_if trade unions are in- 

volved, the criterion of seniority must also be considered, j Seniority 

is a perfectly- acceptable means of choosing .between two otherwise equal 

candidates, and its use as one among several criteria is compatible with 
5 

the HSMS approach. " ^ 



A Trainee Selection Strategy 

« 

One e^ the job title of th^trainet .population has belen Selected, 
the program can be announced. The potential trainee populatiorT would be 
those In the title who apply for the ^rogVam, and^ this limited^number 

of staff woixtd^^ th e on es whose current perfonuances are evaluated as a 
basis for selection; 

\ . 



A diffejrent sort of criterion is expressed in the practice called "cream- 
ing,'' which involves taking»'the most educated applicants regardless of 
their .currfent job. ''Creaming" is successful" in the .short run largely be- 
cause educational levels are roughly related -to job iadder sequences, and 
education provides intellectual skills.. However, after creaming is over 
and the better educated are chosen, there is then no model for continued 
selection. Another^ criterion used to select trainees is scores on apti- 
tude tests. Th^ use 'Of aptitude tests i& no better than the vaMdity of 
.the test used (that is, the extent to which the test ref'lects job content 
and is free of Cultural or educational bias). The HSMS approach bypasses 
the inadequacies of aptitude teAs by going directly; to work-reltt^d cri- 
teria. \ > 



If a program gf performance evaluation' such^ as the qn^ pre- 
sented in the next section were underway, the available data might be 

* r 

Sufficient to select trainees. Otherwise, assuming we are dealing with 

* 

di-agnostic radiology, perfonn|p(ie evaluation wo^d proceed as follows: 



The tasks in^ the trainee population's job^ title would 
be identified as' described earlier in this chapter. 
These would be designated by Job level and factor, as 
presented in the appropriate table in Appendix E. 

Experts, sugh as supervisors, would select tfte most 
central ^sks in the trainee populatj||Dn's job. These 
woulU be the reference tasks for the evaluation. 

Supervisors intimate with the applictnts' work perfor- 
mance would be selected as raters. 

A perfomance rating instrument would be prepared: 

s * 

a. The extended task^name for each task selecte^^uld 
be presented (the extended task name as give^ ^ 
Volume 4 of Research Report NoV '77'. ^ 

b. For each task, the name of the employee to be rated 
and the rater would be entered. 

c. For each task, the ^^er would be instructed to con- 
.sider the task and"^ the criteri> for evaluating the 
outputs of the task or performance of the task, 

d. For each task, the rater would be asked to compare . 
the giV^n pmployee *fi achievement of output or p«r~ 
fornwnce criteria, with others regularly performing 
the ra^k. 

e. The same scale would be used for each task and for . 
each employee to be ratefi. The instructions and 

^ scale would read toughly as follows: 

Please compare this employee's performance of the task - 
lifted above with the performance of other persons reg^- 
lilferly. perfoVming this task. Consider the criteria for 
the if)utput of the task or'^for performance of the task, 
and consider to what decree the criteria axe met by this 
employee and by others in the same title. Please 

''check the statement that best describes your comparison 
of this person'with the others performing this task. 
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9.*.( ).. .Distinctly superior with respect to 
others in title. 

8...( )... Considerably above average witji respect 
to others in title. 

7.,^( ).. .Moderately above average with respect ' 
to others in title. 

6...( )... Slightly above average with respect 
to others in title: 

)... Average with respect to others in 
title. ^ 

)... Slightly below average witli respect 
to others- in tit^. 

).. .Moderately below avei*age with respect 
to others in title. 

2...( ). .'.Considerable below average with respect 
to others in title. 

.Distinctly inferior with respect to 
others in title. 



5. The scores of each employee being rated would be calculated. 
If an empioyee is rated by more than one rater, scores would 
be averaged. 

6. The seniority of applicants would be us^d to| select from 
among applicants with otherwise equal scores. 



Implementation - . , - 

An lj»rttution committed to "upward mobility as a continuous 
part of its manpower function must be aware .that this requires planning and 
elaboration of the means for implementation.' Such a pro-am needs care- 
ful prior planning a^d work if it is to be designed to sui-t the needs of 
the institution and the needs of individual staff members. ' / 
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We h4ve found that the implementation , of. a. career, mobility ap- 
proach necessitates changes within the inatitution such as the coord inat:i6n 
of recruitment, training plans, and upgradin^-^rograms with the operations 
of the institution- i^lanning and a redirection of focus i^y be ne^^fe^^^^ 
amount of commitment at .high management levels can substitute- for the in- 
volvement of middle and lower line personnel in the implementation of, in- 

stitutionaL change. The greatest enemy of a viable mobility program 'is ^ . 

^ 

staff ignorance of what is happenings ^ 

f 

For this reason we ^believe that the issues of upward mobility 
should b,e discussed at evevy level in an^ organization and in cooperation 
with employee organizations where they exist. It should be noted that per- 
sons are less resistant^^ to upward mobility for others whei> they have ave- 
nues open, to themselves as well. Thus, a pareer ladder or 'lattices link- 
ing entry-level jobs through graduated' sequences to the very highest pro- 
fessional and administrative jobs ijr^ost desirable if maximum support is 
to. be enlisted, \ . . 

EVALUATION OF INSTITUTIONAL PERFORMANCE ^ / . 

Evaluation is much in the. minds of health services deUvery ad- 
minxsirators , There is pressure to review work as a means^ to greater ef- • 
ficiency; more importantly^ there is pressure to review. wo^k as a ^ to 
promote quality / This sectionals a mini-manual for the use*©f HSMS task 
data ill- performance evaluation. It shows how the HSMS task descriptions 
or ex^&ended task names can be 'used to assess wh*ether an institution is 
achieving its goals, to pinpoint the t^sjcs being carrffed out below acceprt- 
able levels, or to- eval^uate 'an ind^iOduars , performance. The approach 



described is generic; however, task|-in diagnostic radiology in Research 
Report No. 7 are now ready fpr use. \^ ^ • ' 



ed? ^ 



What Will Be Covered? 

I — — — • ^ - 

The institution must first decide what it wants to evaluate. 

\:> 

Does it wish to learn whether the institution or^department^ is accomplish- 
ing its goals? Is it to fiTid*'out how the work in its most important func^ 
tions is byeing carried out? Is itf tcv fi^nd out how everyone in a given job 
titleNis carrying .out the work assigned? Is i^t^fo find out how specific 
indivi<iuals are doing, such as new employees , newly trained employees, or 
employees due for review? " ^ ' ^ ! * • 

: If the institution is interested in whether it is accomplishing 

its goals , a series of preliminary questions have to be answered at the^ 

ft - , ' - , " \ 

outset. First, the go^ls themselves must bc^articulated . Then it must be 

determined how the goals stiould be jnanif estedf in work. The mere pronounce- 

ment of the objectives or goals of an -institution is not enough to B'sjjig^ 

about the peffo.rmanc^ needed to attain the' ect Ives . The institution 

*must be able ^o point: to the means of achie^^g the;, gftal^ through their "em-- 

bodl^ent in tasks, elements\vithin tasks, or standards^ of task perfomiance*^ 

If the institution is interested in th^ overall functioning in 
a department ,^ it must first icnow what tasks are being carried out, and 4:hen 
it must decide which of the tasks Lt wishes to examine and ^hich .perfprmers 
of tl>e tasks it wisfaes to review. * , - 



^ Chapter 4 is art example of this type of anai^sis with respect to qifelity 
-afs^^mpce in diaghostic tadfology.** , * * 
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If the institution i?s interested in examining the work in a 
given job title it has know which tasks are "being carried out in-t th^ 
title and which tasks and performers' it wishes to review. Even in x'eview- ^ 
Ing the wor*k of specific staff, it is necessary to know yhich tasks are 
being carried out by the performejs.^hc) nare to be reviewed. 



Preparing For Performance Evaluation ^ 
\ ^ To know whether there are HSMS task descriptions to .cover all 

the tasks ,to^ be reviewed, t'he administrator would utilize HSMS task in- 
ventories tn the manner described ^arltei^ in this ohapter under the sec- * 
tion titled "Using^HSMS Data To StruP^re Mobs . " That section describes 
- the c^reation of task ^sts by job titl^ and /or employee n'ame. • - 

The output of t^e fir^ step is a set of HSMS tasks to be iri- 
eluded in the review. For each^task there should be a IJst af the names 
' - of the employees whose perf oifmttice of the tasks a^re to be rated, and the 
V ' name of one or more individuals who will rate the |fcr formers' work from . 
past experience or by observing the individuals at work. ^ 

■ ■■ ■ ' ■ - . ■ • 

J The raters could be supervisors, co-workers., patients, or other 

persons deemed appropriate given the tasks, or a combination of these. 
, In most, cases the performer's supervisor is an appropriate person to evaj- 

uate a performer's out'puts or task performance because qf his or her ex- 
'^perience or direct observation. However, the possibility of ysing patients 
or co-w(Jrkers might be considered. If 'the output is directly consumed' by 
K fch^ patient, svich as when the task is to give pers-onal care,,- the patient 

L may be a reasonable judge of the output. In cases where the performer 
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* assists a senior co-<la¥ter whp is^t.his /br her supervisor, the co- 
worker may be tfce best rater Of 'the task's outputs or perrormance. 



4 I 

, . r 'The next step is to edit xhe H$MS ta6k descriptions to ref^^Qt ^ 

actual atid/or desir^ '-in-house performance for evaluation -purposes. Zy^n 
though the HSMS.t^sk descriptions are already i5ir;j^n/from the point of 
view of approved* pTD4^dures , the^institutibn ma^ w;^h to edit these to . 
conform to- actual practice- at H^e institution and the objectives of the 
review- The in*tiCuti<5n may wish to addres's the following questions as a 
. bas^ for refilftng t\\e task ITst: • . 

1. Are the tasks inqluded the most appropr^|^ to accomplish ^ , 
^ . ^ our goal^? > , ' • ' > ^ " ? ; 

^ '2 III each task, is this- the way we wa|fc;fo hav^ the /task done?' 

. '3. If there axe* choicfes of procedures, which do we prefer?. 

If there are choices/ of ^quipmentt which, do we prefer or - 




• ' " 5! What should w^ be'idoing that we aire not* doing? . ^* V 

■ f! 

^ • The output, of this Utefi is a' set of HSMS task descriptions edi- 

• Ced to describe as the ih^titption t^quioes^it to be done. > 



Olftypiit and Performance Criteria " 
' ' p , . : \ - ^ > , 

Each HSMS task description inqludes a statement /laming the out- 

• ^: * " . ^ * / - r - . ^ • ' 

put of'tha t^sft. (It appears irl th^e upper left of • the irst p^ge pf the 

• ' . Task]^Descriptlon Sj|^ets.) ,A^task c^n have a- tangfb^le output, such As a, ^ 

"\et of^ radiographs taken' during a ''fJarticular examination. A ta'sj^can have 

aij inWngible oQtput^ such ^s ^lanation to tli^patient of how to< j/tt^py 6 , 




^* at jjiome^ljefore aif, eKaminajtfon, 
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If a task has a tangible outputs* it. Should b.e' possible to state 

concretely the criteria for evaluating* the qualit%^ of the output, if these, 

r - ■ ^ ' * - ^ 

output criteria or standards can be s^tated explicitly, task performance can 

• ' •* ' ' * ' 

b^* evaluated objectively.- If a task has intangible outputs^ it may be hard 

• •,; • - , \ • ^ 

to statj^a output criteria. This would be the case when , the output cartnqt be 

separated £rom th^ procedure, sucJi -as in giving reassurance, x>r when large- 

ly intelle^ctual processes are involved*, sucl\ as in diagnosis • In such .cases 

i*t may^ be. possible to%tat^ objective criteria f^' tagk performance ratH^f ' 

than for the output peg se > It'may be crucial that all the steps«in a task 
^ - » ■ ♦> « 

•bfe done "correctly in a proper sequence, -'fhe absence of a step may be as im- 

portant as a wron^step.: These standards can ]>e telrmed performance criteria 

y ■ ' ^ ' ■ . 

^ The t^xt^'step iti the evaluation process is to go over the tasks 

• * / - » * - ^ 

to be r^vi'ewed and separate those for which objective output criteria ^can be 

*" • * 

f ' ^ 

written' from those for which performance* critei^a will be writt*en. The^cri- 
teri^ should then b^ discus^d, writteh\ and reviewed by 'appropriate expert* 



staff 'members' in the dep^rtjjj^nt . 

For a task vhich requires outputt^riteria , the eventual ^vailua- 
tion' instrument V^ll need tb-contain the t;,^^^Te'fetence and the c;:iteria/ 

The extended tafek name or the output statement on^pag'e,l of the Task' De^' ^ 

' • ^ - \ ' r ^ 

1^ scription Sheet is prof^bly suf f icippt 'as the reference, ^hete a l:ask^ < 
severa-1 outputs, criter;^ writ^^,or the most impprtant; O'Ut- 

and Its criteria, qs^ be use^ For a task whic|i Requires performance^ ■ " 
criteria, tb.'e - ev|lluatioi^' irx§j;^*iTn th'e extended task narnle as •fhfe 

ta^k ref^ence; defjending on, the performance cfiterla', the entire l^^sk de-"^ 
tfcxip!|lon or particular element^^of "tKe tas^ may also be tised f:o highlight 
J:he> p^rforjjapce staftdards. , . • ' 
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^ 'A decision mus.t be m^de at this stage whether to a^sesS^^the per- 
farmer's work over a past period of time or to have the raters observe the 
perfo^rmer during an evaluation period. There jre arguments for or against 
either approach. There are negative aspects to relyi^lg on memory, bift there 
are negative aspects to relying on a single^^xample in which the performer 
may be nervous. .The pra^'tj^qabifity of observation also has to be^ consid- 
ered; some tasks Calce a great deal ^af time or require ^hat the performer ''be 
aloi^e with the. patient. Th^ approaches may^e combined. The .decision 
should b'^ made by the institl^lon to suit its particular needs., ^ 



Rat 



iting Ing^ici^ments ^ ' ' ^, . ^ 

* Figure 5'pr^nts an example ^ what*an output or performance 

' 7 

fatiri| instrument mi gTit .be like/^ -"fhere ^^^oui^ bjf^pne'iristrxmentr'foir-^a^^ 
- task,', and as many copies of each as there are raterrs and performers to be ^ 
^ Reviewed. Ij^e sections to be filled in to fit- each task ^are indicated. . ^ 

The institution may wish to chattge the langtiage » used in tHis example;' ho\^- , 
.ever, the instructions should m^e . the fallowing points to the rate>rs:, ^ ^ 

. » 1. ' The rater is to keep in mind only the task named, ^fpnly the 

.'eriteria mentioned, and only the. person beit^g ^ evaluated .' ^ 



f 



* • " . -2. For evaluation af past" work, the rater ' s ^use of the- scale inr 

1 - voices the rater's jadgmerit of whether the performer meets 

^ • ' ' the criteria, how ^any critetiaf are tn^ (if there are sev- 

" , eral), ^ow often the criteria ate met ft/ the usual course 

^ \ of the performer's work.' and the degree ^ tb which the cri- 

^ ^ ,teria^j|i?e complied with. • , ' 

» * ^ '3. For evalu^ion of work being currently observed for the pur- 

' pose of evaluation, all the abpve considerations must be ' 

— , " eliminated and the work being currently 'evaluated is the only 

» ' * thing that'can^b^ considered. " * ' • * ' 
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Figure 5 appears on i>age 3-39- , . ^ 
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4. The rater is to assess the performer's outputs or perfor- 
mance using the criteria ^as absolutes, and is not to com^ 
* pare the performance or outputs of one performer with. those 
, another in ^deciding on the ratings! . 

The rater ghecks a rating value on a nine-point sc^tl^ who^e 
^ ratings ^a^ee from highly unacceptable to much better thari 
Acceptable. ^ 



T h»LR^ting Data . ► - ' 

^ 'The ratings provide data usable to describe the quality of the 

task performance in statistical ter*. They G:^n be expressed as dlstribiv- 

' . 1 

tiohs (Tf superior or inferior performance around scale ppint 5, which is 

the ^minimum'ac«eptable level. The distribution of ratings 'fqr each tafek, 
tells- the institution about its Overall performance in each task. The >dis- 
trdbution of ratings for each performer tells thje institution about the 
competence of individuals. It is then possible to pinpoint problem tasks 
and problem performers an^desigA rem^di'ation t'hrough^.training or reorgani- ' 
zation. ^ ' ' f * 

When the Output or Performance Rating Sheets havjs been, collected, 
th^e skoi)^^^||b arranged in sets by task, /and atrranged within each task &e 
by order of tflV^caLd^ value ^cjiecked: • The ^res.uli^s can ^Hen^Jbe^ntered in a 
^ table s*imilar to that' presented in Figure 6." On each row ^ t£«k's code nuiil^ 
' ber and a vexy abbreviated- task name is entered*. Column (1) is the total 
tUimber or^ ratings for a ta^/CT tVl^ would be equal to the total number -of 





In. the section on trainee se^et tion p^Qsehted pa-rlier ir^.this chapter a sUm^ 
/ ilat. scale -f OF rating is presented. It differs with respect to the seference 
' Th^earlier one compare^he performer with others in the title/ The one her^ 
cc^^cWff^thc performance with absolute criteria. The^reason f^r the differ- 
ence is^that one must assume a normal dis ti'ibut ion of'ratings for predictive 
purposes? When absolute standards '^are Involvec^, ^eWfed distri but ions can be 
expcct.ed*. ^ For evaluation of institutional performance/ the, sMfc^ss 9f t^. 
distribiftlon is of interest* and is desirable if it is a positive skewness . 



' figure's: SAMBLE OUTPUT OR PERFORMANCE. RATING .INSTRUMENT 

~. », • . • ^ QENERM. INSTRUCTIOp - . V _ 

■ ■ ' . • V ' ' ■ \' 

^ * You are being ask^d 'to consider the work activities T>f o^ or 

more persons employed dn this institution. Each woric activity, called a 
task, will be sumi^Nzecf f«r you oh gne of the following pages, along with 
t^e name of the person whose y^o,rk you are, to consider. ^Yoj^t may be asked 
to consider the wotk of more than one ipers'on doing the same task, and/or 
mote tlwT one task done by the same person. Howeyer, there is a place for 
you to indicate that you do . not 'feel that you have enough information to 
,rate the person qr the work represented by the task named. * ^ 

Your ratings will-make an important contribution -to determining 
the current general level of performance in the task' b^ing rated. " Th'ese 
ratings can be used t^ help plan f or ' i^'royement of work performance^^ 

The task statements will each 'be accompanied by a statement of 
what qualities 'a^e considered desirable .with respect. to the outputs which 
result from the task (the task out'pnt crxteria) , or by a statement of what- 
performance standards are desirable with r^pect ta how the task- is carried 
out (task perform^ce criterion's. Several criteria may be mentianed. . 

' » You are, being asked to consider only the ^ task as summarized, 
only Xhe person doing j-t as named, and only, the criteria given. ^ 

^ rf you are ^^ked to' consider work carried out over k past period 

of time, please consider Jiow many of the cri^ria^ are met, to what degree 
they ar^.met, and*how ^ffen they a'P^jiBE l^y the^xerson named, over that 
period of time. You should then r.hjfc off the *^tatement that 'best de- 
scribes your evalu^tipn. T^- ^ ^ - 

ou are asked to evaluate wo^k y.ou are. currently observing T 
please conskd^r how many of the criteria are^met^and the 'degree 'to yhich _ 
they are me/ on'3.y in the work yt>u are curren-ely observing. Then .check off 
the statem/nt that best describes your evalua-tion. ^ ' ^ 

Try to be fair, objective , '.and impartial/±n you^ ratings^ Base 
your ritings on th^eraployfee's attainment of the criteria for the task 
named and not on ^ny personal 'characteristics whicK he or ^ she may have; 3^ 
not cQmp-are tois person's perforinari^^e or outputs with"* thdsa of others. 
Please do-not let your evaluation of this pe^rson's performance in one task 
^af^ect your judgment of how another task'is done by the s^me person. 




\ 



Please Mil ia yorur nape and title wherever it is called for. 
Thank you very much for your cooperation. 



Figure -5. SAMPLE OUTPUT 
% 

OUT^ 

Please enter: Your Name 




P ERFORMAIJCE R/^NG INSTRUMENT (continued) 
p . 2 of 2 , 
OR PERFORMANCE MTING SH£ 



ftEET 



'Title 



You are asked to consider the following task: (Code No, 

In€titution^fills in ^he tg^k code number 
(abotre) and in. tj^is Sp^ie enters the ex-- 
tended task naqre.* Institution may also 
_wish to Aame the -task output(s). ^ _ 

You aVe aSk^d to consi(ief employee :n . ^ 



(Name) 
(Title) ' 



Do^you feel qualified to evaluate the Quality, of this person' s ^wdrk 
performance in this task? .... ( ) ^Yes ; . . . ( ) No. K na, please go - 
6n to- next task. If ve^ , please" go on to item 5. 

Please Gonsider the criteria to use to evaluate, the task's-outj)ut or^ the 
performance of this task: ^ ' , . ^ • . : - 

' Tlnstitutio^ fills in the output or per- 1 • ^ 
/ ' 1 f^DKiiance criteria. ' " * J ^ ' 

You are being asked to evaluate the perfcpiance or output oi; cms em- 
^ployee in one of following ways: ^ - ^ 

(• ) Consider the employee's wofck over- a substantial and representative 
' .period ,0f\ime; do not concentrate .on ver^ teeent experiences or 
^ cmly*on outst^anding Examples of achievement or failute. ' , 



( ; bbs§rve ^the emgl4yee at 



"vo^ curr^r 



currently. / ' . 
\ ^. {^Institution, selects one or' both./ "3* - > 

Please ^rate this employee'aQcording" to your judgment of the-degre^^^ J:o 
which he or -she- meets this t^sft*s outipUf or performance criteria-:^ / 
^^How.itiany criteria are met,and how well are they ^t? . Please check ' the 
statement that hest -describes* your 'ev^lua^tion : W^^ 

.*:( -). . .Distinctly superior with respect to criteria..' 

...'Considerably abov^ acceptable with respect to criteria.. ' 
.. .Moderately above acceptable with respect^ to criteri^a. ^ > ^ 
...Slightly above acj^eptable with^ respect to ''criteriaj^ 
1,. .Acceptable with r-espect to Criteria. ^"^ ^ , 

.-SligntiiT' b^low '3Cf eptable with respect to -criteria. 
...Moderately below arcerptable. w^ th respect to criteria. ^ , 
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Figur^e 6. SAMPLE HEADING FOR TABLE OF bl^rPUJ^ OR PERFORMANCE RATINGS BY TASK ^ 



ToAl 
Task^ 

ings 



Taslc Name (Abbreviated) 



Task 
Code 
- No. 



(1) 



^1 



Ratings of Performatijce by Task 



Numbef'of Output or Perfor- 
nnane'e Ratings by Scale Value 



9 |>S I 7 |6 ^1 3 I 2| 1 



(2) 



.^1 



Percentage Distribution of 
Ratings by Sfcale Value 



9 '8 



7 



6 I 5 I 4 I 3 I 2^ i 1 
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Figure 7 . SAMPLE HEADING FOR TABLE- OF 



T OR PERFORMANCE .RAtAgS BY EMPLOYEE 



t ' 



Employee Name and Jobt Title 



Total 
Empl"^ 
Task 
fet-. 
.iggs ^ 



111 



Niimber of Outpul^or Perfor- 
^nance Ratings by Scale. Value 



Ratings of Performance by Employe.e 



21 8 I 7.1 6.i^J 41 3i 2L 1 



centagfi Distribution of 
RatlTfR^ ^by 'Scale' Value. 




9 18 1 716 15; 4 I 3 I 2 I 1 



performers b^ing rated on the task, (If perjEormers receive ratihgs by sev- 
eral raters it might be necessary to firsT average all the ratings for a * ^ 
given performer.) 'In column (2) there are sub-columns, one for eacK scale^ 
value, i^^or each task, the number of ratings at each scale ^value is eritrered. ^ 
(Their sum should equal the figure in calumn (170 Column (3) is the,,p,er- 
centage distribution of the scale values. It is necessary to do percen'tage 
distribution so that comparisons can be made from task to task. (The per- 
centage distribution is obtained by dividing a given entry in a sub-column 
in. (2) by th6 total figure in column (1), and^ multiply i^if by 100.) J 

* A similar table can be ^madfe that shows the ratings for employees. 

In-T^ure 7, each, row- refers t€> an employe^. Column (1) is the total num-- 
ber of tasks -Dn°^ich thH empl oyee has be^n rated.* Columns (2) and (3) ''tiow , 
refer to the distribution across employees. . . ^ 

The institutionlffs now in a position^to judge v^hich tasks are 
being performed at acceptable levels, and to what >xtent. . Ratings at scale 
points 1 to 4 fall below acceptable levels . , Ratings from 5 to 9 are ^t or ^ 
above acceptable levels. The institution can now decid^^^^ij^level of^ 
* achievement it wishes to attain, and what type of ^ distributi(^fc for^a task ^ 
warrants the task being Considered a "problem task/' . ^ ^ , 

; Figure' S'^represents a^ graphic portrayai^of a hypothetical di^ 

^ tributiop. based on column (3) oV Figure 6. The distributioi;! represents - 

^ ^ ^^.^ • 

hvDothetical data for thirteen tasHs whose code numbers are listed alorfg ^ 
' ^ 0> • *. ^ ^ *** J 

the bottom herizc/Atal axi^s , 
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Figure 8., . HYPOTHETICAL GRAPHIC REPRESENTATION OF DISTRIBUTION 

OF OUTPUT OR PERFORMANCE RATINGS BY TASK 4 ^ 

' — I ' ' ; — ^ — 
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, Each bar" represents distribution jwl thin one pask.' 
I Numbers within ijars rejiresent the scale valye whiph 
the area represents. Areas are percentages- as rea,d 
on the vertical sca-le. , ■ 
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Each bar represents a task. Each vertical division on the left- 
hand vertical* scale represents ten , percentage- points r Within each bar , the 
percentage distribution of the ratings for a task are laid off by scale 
value. Rating Icale values* starting from, the value of 5 are laid o,ut 'above 
the zero line'and move up to .9; the scale value of 4 Is laid »ut ^low the 
zero line; others follow down to L. The number that appe^r^ in an area 

within a bar indicates the scale value represented by the area in which the 

* « ' 

number is found. Laid out thi% way,, the axea above the zero line shows the 

percentages of the tasks at acceptable ranges^, and the area below the zero 

line sho\cs the percAtages ©f the^ tasks at unacceptable ranges. 

) - 

* The institution can now see that_a^ask such as Tasfc'^B, while 
having a 40 percent distribution below the "acceptable levfel," has nfii;iQ be- 
low the rating of 4, ^"slightly below acceptabTe." Any task with as much 

ah ten percent of it^ rating^- at 1, "distinctly inferior" might be in trou- 

* . ^ . ' * " \. 

ble. /Task 5 is such__3^ task. Tasks 6 and 8 have no ratings 4bove 6, 

%"slightl;)r abov^ acceptable, " and that'might be of^qonc^rn. * The cleares|^„ 

pVoblem task- is Task 9 ,. t^Tt h ID p|jjfi^^ its outputs "mdcferately below 

acceptab worse, and nQj;i# bef^r/I|i3fi' "acceptable,*"' ' . , j 

A similar vi^ilbal pi^^nti^'tion caJPre'5^*^ pared for the employee 
ciata. -Iiv such a case the jbarl5|0f1Jld refer to^ employe^flMrather than tasks. 



l^a 

and* the dis* rit)utions wojld indlc^'e performance ratings' across the tasks pi 

th^ perfoVjner's job. bn?e th^ "problem tasks" dr J'problem employees" are 

• - ' ' \ . , - ' ... 

located, it becom^e possible tb diagnose what it Is about th,e quality of • 

I . ' • , ' , 

tfle performance or of the' output that has glvep rise*,to the inadequacy of 

"the results. Then remediation can be plaffn^d. , t ^ 



< 



• - ' ^ CHAPTER 4 

A PROGRAM OF QUALITY ASSURANCE; ^ 
SAFE PRACTICE, ^AND HIJmTH PROTECTION 



i4 

\ 



INTRODUCTION • < 

f > 

A'^juality assurance program in. diagnostic radiolcTgy would io- 
volve. policies, procedures, and activities to promo^te -radi'a^iioij health 



protection and safe' pra^flce while providing hi^h quality dlagr\ostic re~ 

suits. This chapter -is written for the administrattr of " a hospital or a ^ 

department of diagnostic ^adio^gy who i^fintel'ested infusing HSMS data to 

set up or evaluate such a qullity assurance pr'ogram. It is also directed 

*to the:edi|c^tor who is intierested in promoting qllSlity assurance through 

curriculum objectives, and for the consumer Vho wishes to know-what safe 

' \ ' ^ 

practicjes to require as a p^t oS^ t^fev Tadiograp% services he or she pHt^ 

' • if . 

chases. ' ' . ^ ' . 



director and staff, of the Health Services Mobility Study djo 



not claim to be eicperts In radiology radiologic, technology or radiation 
heaLth protection. .However, during tK^^past ,four years, our work has brought 
us into direct contact with ' prof essionals and government personnel who' are 
concerned wlith these issues, and we have became a'ware of the activities ahd 
policies that could bring ab6ut an improvement in 'quality and safety in di- 
'Agnostic racllology. We have obtained an overview of many of "isspes in- 
fr/3lved. , We offer a series of suggestions in this chapter in the hope that 
tihey can prgye help.ful insCltutibns , practitioners, and patients. * The 
HSMS data are^off ered^ as an obj-ective frame pf reference which the adminis- 
-trator, educator, or consumer can use to create or evaluate a quality assur- 
ance program. / ^ . . ^ ^ , * J' 
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* . The firsV section of this chapter presents an overview cayering 

' the policies, planning, and practices' that are required for a program o« qual-- 

ity agsuranee in diagnostic radiolagy. The second-section shows -how '"the ^ 

policies -can be expressed aS jobs, tasks, ^and taak elements' to brihg*^ the pro-^ 

^ gram to life. The third section iftdicateff how a- quality assurance program 

would be reflected in curriculum, objectives and presents selected excerpts 

from HSMS curriculum objectives. The fourth section offe^rs some comments on 

' other ^'f e practice features in patient care ^nd activities that relate t& . If 

patient's' rights and dignity. The last section suggests some minimum re- 

quirements which a consumer may wish to check on before purcjiasing^ diagnos- • 

tic radiology services and suggests some bas^c patient rights in; thi*s aree. 

A ISSUES. POLICIES AND PRACTICES ' " * , 

% Current legislation in the area of* radiation health protection 
reflects both public and4>rivate concern with safe practice in the use of 
ionising radiation. However, the requirements deal primarily with equipment 
coijfonnance standards; additional polities are needed if safety consciousness 
is to be translated into safe practice. The Bureau of Radiological^Health, 
Food and Drug Administration, has indicated that, in spite of improvemen'ts 
in the saf^pty and efficiency standards sat fqr medical x-ray equipment, ac-^ 
' twal exposure deliver.ed to the patient remains very much under the control 
of the equipment operat^n. We might add that it also remains very ^uch in 
hands of^ the policy makers who direct the equipment operator.*^ * 



^ Title 2r, Food, and Drugs; Subchapter j:. Radiological Health; Part 1Q20: 
Performance Sr^ndards for Ionizing Radiatiqn Emitting Products. 
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A program for radiation health protection that is genuinely 



h protection 



dedicated to mlnimizijig radiation exposure to persons and staff cannot- ex- 
ist without a coramitment by the. institiition as a whole. An oyeralL program 
is* needed and-must include prescription^^oT tl?e way patients are referred, 
"screened, aAd -'approved for' radiographic .examinations , the way records ^ 
examinations' are made, and^ept , and the ways in Vhich examinations are eonr* 
ducted. An QVerall program requires planning, because a Series of monitor-s' 
ing f urictioJ^^us.t be set up, carried out regularly, evaluated, ' and folloWe^ 
up.' X-rav equipfoent must be t^t regularly and calibrated; patient exposure 

'.--<'.%' 

rates' must be monitored; personnel exposure must'be recorded and. reviewed ; , 
film processors must be monitored; and unnecessary exposure must be nated 
and ^limin^ed. fh±s^ rafeans that otbrer departra'^nts in the hospital, su^h as 
the emergahcv rodra and the personnel department^ must be involved* It mean 
that patient admissions and screening, procurement, and aSrSlnistration poli- 
cies could be affectied; it jn^ns that staff' could need retraining; it means* 
•that the department jnight have to change some of the ways it functions., 

If an institution, is i^erested ip a qoality assurancd|vprogram, 
, its policies must- be articulated. It is then important to Indicate "how ^ \ 
thefie are to .be manifested ^n work. Ve present some suggestions at the * 

policy lev.el which we believe* rfti^t be adopted if a:successful program^is 

' \ * ' ' ■ ' ^ 

to be instituted. -They are li^Sted with ^ew professional arguments "to sup- 

' • ' . '■ ' ■ ^ ^ r' 

port them because mo6't 'of the scientific rationale ha^ long sinc.e been ar- 
ticulsrtled by pxperfe^. ^ The list of suggestions can serve as a^fieck list 
fop thfe administratpr who is reviewing an ongoing program^ * ' 



.\ . . Regtiijltlons and Screening ^ s . ' " 

*. ' ' • # * 

"* ^ » • 

Patient^ s-hould never be subjected to automatic orders for • 

♦ • • / ' " ' ' ' , ' • '~ 

" • /. . • 

routine, radiographic screening s Every radiograph ordered' should be jus-* 

. ; \ . 

• ' tlf lable \f rpm the patient's presenting condition. This means that, on a 

" PQllcy level, there should be a triage function in the admitting or emef- 
r.' gency room that applies to x-ray requisitions. ' »* ' . 

J . Female patients of reproductive ^age should be: routinely asked 

fQr information on their laenstrual cycles and should, be personally ques- ^ " » 

' ' * . tioned by physicians and/or technologists so that any possibility of ex- 

* 

posing a fetus is knovm or ruled out , > • ' 

. ' ' . patients' should not^be subjected to special radiologic proce- 

dures simply at the request of a clinician . The department of radioJ-ogy or 
other specialty Sepirtmeats in the hospital* should screen requests* so that 
unwarranted or questionable requests for procedures may be reviewed, alter-* 
nativjes suggested, and the' patient spared /unnecessary radiation exposure. 

( - ^ * ^ ^ It itfight seem Wasteful to use radiologists' time in "consulta- 

^ ^ tion tasks," but by eliminating unwarranted requests, the number of proce- 

dures actually carried out could be reduced; as a result, the costs of 
health:' cate could be reduced. 

^ . • ■ . ; 

• t « ♦ 

^ . * It might be argued thao over-prescrfptlon of x-ray 'examinations 

is a form of defensive medicine in the fac.e of increasing numbers of mal- 

practice suits and the rising cost of mal^Jfl^ctice insurance. This author , 
• ' * . * 

suggests in answer ta the argument that unjustifiable exposure to ionizing 
^ , ' radiation can- open u^> a hornets nest of malpractice suits as th^ pubiic be- 

.er|c ' ■ ■ ■ ' 9;. • . • 



cMoes more sophisticated about the dangers af ^unnecessary radiatioq. expo- ^ 
s^re. The requirement for a consultation decision for x-ray requisitions 
is comparable to a" second opinion 'for- surgery now being seriously consid- 

ered all aiWss the country. This is a defense against malpractic^ suits. 

-* 

Shielding ' ' * ' , • ' ' 

*> 

Some radiation exposure to the gonads comes about ,due -to unan- . 
ticipated--angres and positions that bring the gonads into the path of the 
'x-ray beam. The technologist should not have to second guiess this all the 
time. Gonadal shielding should be routinely provided to all. patients unless 
it interferes with the examination. If the technologist were to provide 



gonadal shielding routinely, and only had to consider when it is Yiot appro- 
pria^te to provide it, patients could be spared the expJosure due to neglect ^ 
^ or shortsightedness. . . j 

'■>."•- 

. .Alternatively , or as a second pr^aution, department staff should 
deciBe ,on the appropriate shielding to use fpr ^^ecific examinations and pa- -y^ 
tient posi^tions by age^ and sex -. These should be^ listed on technique charts 
and be used as routinely as the selection of technical exposure factors. 

Examination Procedures 

Radiologists should carry out 5r Qrder examinations using the 
minimum number of exposures and the Least total exposure compatible with the 
attainment of diagnostic quality information . Technologists ghould colli - 
mate to the area of interest and not rely On automatic collimation . Auto- ^ 
matic collimation does not provide pru^tection when the size of the cassette 
is too large or the are^ of interest tak^s up less than t^e space - available 
on the surface of the x-ray film, - . 
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Patient Recotds 



^atlents should routinely be glvgn records of their radiographic 



histories. These should include the type of examination,- the date, the esti- 
mated radiapk^n exposure to the area of intetest and/or the gonads (including 
exposure from "rejects"), and .tKe whereabouts of* the ^radiographs . yfhis would, 
make it possible for patfents to inform physicians in private practice or in 

2 y 

hospitals of their exposure histories. Unnecessary duplication of examipa- 
tions coul* be avoided; at least theMiew physician would be aware that when Jtie 
or she was ordering a new set of radiographs, other radiographs exist. *j3iere 
would be information on when they were taken, a^'d the ph^s^cian 'cowld consider 
the implications of having more radiographs made; .t^e earlier ones gouW be 
used for *corapari5on purposes. >^ ^ y 

' ■ ■' ; ' 

Equipment Calitiration and Exposure R^<5ords ' ' # 

.There is no way to/fecdrd ,br account for patient exppsufe unless 
■ patient exposure rates und^ standard conditions are known and the machines 
are calibrated to proyi^e^a known output in standa.rd circumstances- ' (i «e. , to 
provide known dosWe ficTr given radiographic parametera/, /As a, result of peri- 
« odic tests o5^the equipment, it should be possible/f or the technologist to 
estitqate and record patient exposure by referring ^to posted exposure rates or 
^osa%^s. At the. time of billing, the patienjS' radio^graphic histo/les could ^ 
\i/ copied .by clerical staff from ^e charjTs and given to patients routinely. 
Patients yould then have information 09/ their examination^ and on their c^umu- 
V lative radiation exposure. 



The use of a central informatioyrepository or the giving of the radiographs 
to the patient are less attractdve alternatives. The former touches on the 
fear of 1:00 much centralized cfecord keeping; the latper^ls not practical. 



Film Processors 

The npnitorlng of film processors Is an essential part of. any . 

quality assurance program . There Is no point In calibrating the ,x-ray ma- 

/ 

chine to provide uniform doses If the radiologist thinks he or she must In- ^ 

crease the kVp because of dissatisfaction with the Images being produced. 

All too often the fault is with the film processor, and a few simple adjust- 

m^nts in the dar'kroom could *reduce the patient exposure required for a given 

# 

standard of diagnostic quality. 

{ ■ . 

Review 

A serious program to promote safe practice and quality must In - 
clude the regular review of radlographis and diagnoses . Radiographs should 
be .reviewed for diagnostic quality, evidence of minimum colllmation, and' 
proper shielding. Accepted and rejected radiographs should be evaluatelfas 
a check on unnecessary 'Vetakes" or Incipient problems with staff or equipment. 
Diagnoses based r>n radiography-shoul'd be compared wlthr later pathology and/or 
autopsy reports with a view toward eliminating unnecessary examinations and 
improving diagnostic accuracy. \ ^ 

Overall Planning ■ ' 

If there Is. to be a program In quality assurance,, every staff 
member and all equipment must be Involved . One or more staff , members should 
, be responsible for designing, olirecting, and periodically evaluating the qual-- 
ity assurance program; Tl^e director should train or retrain staff to carry ^ * 
out, the program, should periodically r^vj^^w and revise the program in the 
light of Its results an,d as'' new information on safety and equipment appears,- 

and should keep staff Informed of what th^y must know to adafit to changes " 

• # 
or handle problems. - ' < . . ' 
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HSMS QUALITY ASSURANCE DATA . 

The HSMS recommended job structures, task identifications, 
task descriptions, ^skill and knowledge data, and curriculum objectives all^ 
provide concrete way^in which to bring a quality assurance program intq. 
being. We present these data by reviewing the job structures and tasks . 
for the radiation physicfst and quality assurance technician. Th^ we dis- 
cuss the tasks and task elements of the radiologist and radiologic technol- 
ogist that reflect quality assurance standards • 1 

m 

Job Structures for Quality Assurance • 

The radiation physicist is the likely professional to head a * 
quality assurance program if he or she is, sufficiently trained in the pro- 
cedures involved and .in radioblology • Passion for patient and staff safety 

♦ ' V, . 

is -needed to challenge radiologists and technologists on- their practices, 

— / * 

and a comprehension of diagnostic objectives is necessary for intelligent 
planning. The director of a quality assurance program has to be ^n educator 
and a watchdog. ' , 

•The radiation physicist is assigned the tasks of developing- 
and evaluating quality assurance and radiation health protection programs, 
carrying out professional quality assurance functions , and teaching radiation 

health proteftjtion physics and safety procedures. The cietaiied description of 

' 3 ' 

such tasks appear in Researc}\ Report No. 7, Volume 3. ♦The tasks are listed 

, * ' . ' ' ' 

below by abbreviated task name and Cdde_ Number. They .air e^ also listed in Ap- 

' peridioc E, Table E.L. * • ' * . - ' 



3. ^ 
Op . cit > , Chapter 3. 
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Program Planning and Evaluation Tasks 

Task 528 Designing,* maintaining, ^evaluating calibration and/or 
dose monitoring program in diagnostic radiology. 

* I* 

Task 546 Designing,' maintaining, evaluating radiation protection 
and monitoring programs in diagnostic ^radioldgy.^ 

Task 5A2 Designing, maintaining-, evaluating darkroom and/or film 
processor monitoring program in diagnostic radiology. 



Quality Assurance Procedure Tasks ^ 

Task 541 Evaluat^.ng accepted and rejected radiographs to identify 
/ ^ any technical problems with staff functioning, equipment, 

radiation protection^ 

Task 555 investigating reasons for reported'high occupational radi- - 
ation exposure and initiating remediation. ^. 

Task 557 Collecting and presenting technical information about and/or 
recommending new diagnostic x-ray equipment. 

TasK 547 Determining primary and secondary structural shielding re- 
quired for diagnostic x-ray installations, * 



Quality Assurance" Educat^.on Tasks 




Task 553 Providing clinic^J^ training for staff in a diagnostic radi- 
ology dep^rtm^irf in quality assurance tests of equipment^, 
in radiatiojfprotection procedures, and related maintenance. 



r 



T^sk 560^ Pr^patlng lectures or participating in meetings of staff ' 
mei^trs in diagnostic radiology on radiation protection 
and quality assurance requirements and practices. 

Task 559 Planning and presenting lectures ai^d/or related laboratory • 
sessions on radiation and/t>r hfealth physics for students 
in professional programs for diagnostic radiology, in medi- 
cal school, or in medical sciences.' ' ' \^ 

The tasks of the, quality assurance technician and some^^of the 
Atasks of the quality assuratice aide are generatfed by the. planning tasks in 
/ a quality assurance progrg^m. The task ^ames providers check list of most 
pf .the quality and safety s.activities that seem to be regard^^as essentia^. 
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*for oiitimal practl^e;^ The tasks include safety checks/6n the functioning 
of equipment, collection of test *data^ for the .selection of proper' shielding 
^^or patient examlnatiohs , ^nd test data for* the safe deployment of staff* 
Performance of the . tastes makes possible a feedliack iponitoring* sy84:eflr that 
would provide indications of wh^ri there might be troyble with equipment be- ^ 
fore patients or staff are exposed to unnecessary radiation, 

» . The quality; assurance^ techniciah task descriptions are in Re- 

search Report No. 7, Volume 3. they include Task Codfes 78, 173,. 175, 178, 
187, 276, 280,. 523 through 525, 527, 52^- through 540, 543 through" 54^, 548 
through 550, 553, 554, and 556. Their abbreviated task names are listed in . 
Table E.l in Append^ix s^d in Curriculum Objective 349 Hi Chapter 9 of. ' - 
• Voiume 2 of this report. The radiation protectioiv^ tasks of tfhe qu^ity as- 
surance aide are Tasks 70, 167, 192, 273, 551,^ and 552. (The aide other- 
tasks as weld.) Th^ task descriptions are also in Volume 3 of Research Rfe- 
port No. 7; the abbreviated names appeap in Table E-1 and CurricuAun Objee- 
tive 348. ^ . , ; ' ■ ■ 

Tasks of the Radiologist . and Radiologic Technologist « 
^ * * We have included consultation tasks for most radiolo^ special- 

ties so that unwarfanted or questionable requests for m^cedur^s ^raay be re- 
4t viewed, alternatives suggested, and the patient \spared unr^cessary radtetion. 
If such "deciding and/or approving requests 'for procedure" tabks were done 



There is a^ gdod deal of disagreement about which tasjts i&usTt be done^in-house 
to meet legislative and institutional requirements for safe practice and to 
provide, optimal diagnostic results with mlnimuri^radiation ^^xppsure to patietits. 
and staff; the HSMS ta&k descriptions provide cross-section of tasks that 
would be generated if a quality assurance program were carrie^ out; they are 
not exhaustible or free from controversy. ♦ 
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elsewhere in the institution, such as In cliAical specialty departments, . 
the tasks would be the aame^ Regardless of whejteie\this 'process t^kes place^ 
in the radiolo^ department or pr^or^ tp referral', we feel that these ar^ ^ 
important quality assurance fcasjcs. ^fce issues involved were presented 
'earlier in this chapter.) • . , *' ^ 

~ • ' The -task descriptions f or^^radiologists * consultation tasks ap- 
pear in Volume 1 of Research Report No. 7 (Task Codes 311^"314-, 328, 331,^ ^ 
333, 339, 396, 409, 418, 421, 441, aad 469). . Task 394 , in Volume 1 provides 
a check'^of diagnostic quality : ♦"Comparing prio?- radiographic diagnoses 
with later patholog^ and/or autopsy reports and reporting discrepancies 
appropriate radiologist€j_lx Task 439 in Volume 3 provides for Inputs from 
the radiologist in the selection of technical factors: ,^ "Ordering .qr apr^ 
proving, changes in technical factor sele'ctor**.settings' to compensate for ^ 
.change in quality of x--ray jnachine output." \ > ; 



The radiologic technologist has. a quality assurance task iiT 

which the technologist evaluates his or her own radiographs or those of 

other technologists when the radiologist will not be preset to provide 

such a review. The ta§k description of Task* 81, '^Providing technical q« 

ity review of 'plain f*Mm' radiographs," appears in Volume 2 of Resear 
» • •• i 

Report .No. 7. , . • t 
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• Radiologists and radiologic technologists have^task' desctip- ' 
tions. which provide for discussion of (Quality assurance issues and poli- 
cies within departmental meetings! these are Task 326 for the radio/logist 

" ' / 

tin Volume 1) and Task *352 for the radiologic technologist (in Volutne 2). 

Radiologists and jradiologic teohnologists'have tasKs In which they wear 

and .periodically replace dosimetric badges as* part of an expdeurji moni- 

' i 4-11 
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toring progranr.. These are. Task 280 .(for'the /adiologic technologist and /' 
the twa technicianaO and'2£slt^27 (fot'the radiol6gisty. These ^tasks ^p- ^ 
pe«^ in Volume J of Research Report. No.' 7. ^ * . . - • ' ^ • 

Tagk Elein)ents «• t . - ^ 

* There are elements withip each-of the task descriptions o'f'the 
radiologists and the radiologic technologists that'ref lecf the. requirements - 

of a quality assurance an4 radiation protection program. 

*^ • . « * ^ 

In radiol9&±st examiiietion tasks, we includ,e a, check that rules 

oilt known or possible pregnancy for female patients of VeprodiTetive' age, andX 

a check df pro'per shleld4.ng of the patient and anyone to remain in the room' 

during tlie exposure to mdiation. We'have th^ radiologist using shielding^ / 

personally. We have the radiologist considej the patient's radiation expo- - 

'sure history when deciding to order ajid^-tional exposurers or a change' in ' % 

technical factors. . * . ^ ' 

The raaiologio technologist examination taaks Have the radiolo- 
gic technologist revi'ew tbe x-ray requid'itibn to check on the patient '« con- 
dition, possible allergies, possible extensive cumulative exposure, or re- ^ 
cent duplication of- the present examination ordered.* We have the technolo- 
gist measure the pat ieftt- before selecting technique, .check personally on pos- 
sible pregnancy,* and consider and supply -appro-prlate shielding to the patient _ 

< , ■ -■ - 

and to anyone else who is to repain ih the Voom during -exposuce. We have 

' \ ■ . ■ ■ ■ • 

the technologist collimate to the drea of interest, not just to the size of 

\ - 0 f 

the film. We have the technologist ■ consciously notice radioldgists prefer-, 
enc'es on contrast and -density to avoid retakes . We have the technologist re- 
.'coird ejcposure dosage when the lAstitution provides and^osts^such-informatfon. 



./ ... - . y. 
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^ CURRICULUTfl OBJECTIVES FOR QUAlItY ASSURANCE ' ' ' C' 

It is noe enough to have desirable task description? to brin^ 

about 4a8ira'ble practice. It is'^ls'o necessary to teach such practices so 

i \ ^ ' ^ . . V * • ' ' • • 

that th^ skills^, .knowT^dtees, and procedures needed to perform the tasks as * 

described' are transmitted to. the staff member or the s.tudent. 

' . ^\ . Chapter 9 in Volume -2 of ^ this -report:* includes curricul\im ob-- ^ 

.'jeptives for the ^adioljjgic technologist and quality assurance technician. 

. ^ \ * \ ' . ^ 

^ Many of^the^ incorporate the behaviors, skills, and knowledge cate^fes 

\ ^^ij^ that are essential to a quality, assurance progra^. Thia section of fers \px- 

' cerpts ^rom some of the curriculum objectives" as an example of what can^ be 

4one to pinpd»Lnt and make. BJq^licit desirable work performance and culrriculum 

" ^ content. (The Curriculum Objective^Number for each excerpt is given so that 

.the reader cap ^e^ep-.to^ the full curriculum objective. In Chapter 9.) 

Quality Assurance Technician * ' , ^ \ 

' % - Written Use of a Relevant Language (Skill) 

Preparing" a- rejJort fpr use by personnel 'such as. radiologists , 
^ ■ technologists, or nurses indicating the safest positions for 

^ ^ ' personnel! who mast ^remain in room during radiographic or .flub 

' roscopic examination-based on results of survey (Curriculum 
Objective 70)'. J / • . ' ^ 

.Writing a letter arranging an interview for a stdf f member " 
who, has a high radiation -exposure ^incident' or has a h^igh cumu- 
lative dose level (Curricu^iij Objective 70)- ^ " 

' Decision Making on- Methpds (Skill) * , ^ 

. Selecting appropriate test procedures and sequences based on • 
\ options available, type of equipment, and oth^r testTs to be 
\rup. on 4iagnostic x-ray e^lpment (Curriculum Qbjective 84')* 



4 
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Decision Making on Quality (Skill) 

In te3ting x-ray 'eqitipment, or film, o'# film procea^prs, or 
calibrating quality assurance test instruments being 'care- 
ful to s%lect appropriate t^st proceduTCs for the equipiSent .-^ ' 
involved ,> carry out each test step carefully, record Results 
accurately, asses^^r^^ults con^cieiitidu^ly , a:nd disci^s, te- 
^Its with supejr^isor- and/or rajdiojjggist in charge so as^. t^ 
assure that patJLent exposure i^mlnimi^j^d, diagnostic reli-, 
abirity is ^provided, and legal require^ients, are met^ CCurxip- 
uluriv Objective 103). . ' * ^ 

In monitoriqg' patien^t ^posure ^rates for roufine diaghostic 
x-ray procedures, carrying out procedures carefull/^ and ac- 
. curately; recommending how to use- "gonadal sMelding; helping 
to use results 4 td* make it possible to record cumulative P^^ ' 
tient^ exposure CCurricVilum Objective 103). 

In conducting radiation protection survey, carrying dut^ro- 
ceSures carefully and* accurately; eval^uating resylts\ con- 
scientiously! usitig results to sug^e^t the/safest positioiis 
in room for personnel who must' remain during exposure; sug- 
gestinig corree^iv^ m&asures^ (Curriculum Objective 103) ^.^ 



Radiobiology (122100000 ■ 

r ^ 

In testing ^-ray equifiment, film processors, and x-ray films 
for conformance to radiation protection standards, conducting 
radiation protection survey, or calibrating test instruments, 
understanding ^the effects ^f ionizing (x^rayX radiation on 
human organisms, sufficiently tb conscifentioubly apply tests 
and evaluate conformity with safety requirements ; ^being able 
to use Retails about the ef fleets* of ioniSkg (x-ray) radiation 
on hum^n tissues to discuss results of tests, such as effect 
of problems and deviations fYom ac^ptable standards on pa- - 
tient exposure (Curriculum Objecti^^ 279%). * ' ' 

In monitoring patitent exposure rated* for routine diagnostic 
procedures, being able to use understanding of the effects of 
ionizing radiation on human organs and tissues, 'and use de- 
tails about safetyVrequirements to^conscientiously carry out/ 
the/monitoring tests and consider the tissues%and 9rgans in- 
volved in the various ra'd^iogi^aphic or fluoroscopic examina*- ^• 
tioha; being able to determine whether^ proc^ures ^^ing testB4 
rop^t acceptable exposure standards f©r thefl(^a of ^he body 
•involved? being able to *recoirane^d .gonadal shielding" appropri7 
ate for parti^tular -examinat.ions and positions, consider the^ 
effect of coUimatiofi,' and di&cuss and explain the effects of 
arjy problem 'J)r 'deviations f rom accept^able standards on patient 
exposure an^ Safety (Curriculum^ Objective 281). ^ 



# 



Diagnostit ii^dldgraphy (12223000) 



Isin^ uhder^tandl^ng .o^'diagnostix: .radiography and appro- 
)rrate 'd<^tail3, about di^jgnostic x-ray equipment, technical . 



. . Usj 

" . private *'d<^tail3 .about dl^jinos tic x-r^y equipr 

factors, \qpr?tj;;prsr*te$ter-mate*i^ls,^ collimator§,^ ^nd the rt'n- 
terpretation <ff v^di^^raphic^ imagec to carry (^otit tests^ o£ ' 
,XTray equipment by getting x-ray t-ube l?|>ptopr iafce test . ^ 
heights, us ing^ light system, collimators, setting. technic^^l ^ 
^ ■ » factors, ftrepiaririg test films,- using test object^, 'tnaljij^ng _ 
. ' ** test^ expcJsures, iaterpre'tihg te^t. images (Curriculum Objec-\ 
^ tive' 290). w ' ^ ^. • ^ ' 

Using an understanding of d^iagmstic radiography* ^nd appro- ^ 
. , priate details about a^varlety of diagnostic x-ray^ eqiilpment , 

film processors, x-ray 'film, 'and* special test ecjuiptnent (such # 
as test' top , penetrometer , beam attenuatars, test bar, or stajr 
, -patterns, pin hole diaphragm,^ pulse counter, throuoilieterV'' os- • ^ 
cillo^^ope, radiation detection device, phantoms, survey me ^'er, ? 
^. kVp, m, .,tnAs measuiring'^^instru^ents , graph , paper , J penetrometer 

' test cassettes, ionl^'tion chamber, electrometer filters-, ' * ' _ » 
. . sensitometer, radi^cti^ sourc^ TLD packets) ^to^'carry out ' • 
• tests of x-ray .equipment (Curriculum 

'^/^ it 

m : • ' ■ " • -* - - 

♦ Interaction With Radiation (15222500) - ^ " 

Taking account of 'details of x-radiation propertj.es such, as 

* scattering, "the qua-litits of radiolucent and radiopiique ma- 
teriVls. absorption and density prdp'erties pf matter to car- • . 
ry out tests of x-ray equipment involving exposure" of -test 

^ . . filite» masking of areas/bf test films,' and atrention. to, per- » 

' sonar ^afet^y' (Curriculum, Objective 330), - , ' ^ 

Applying details about tWe properties and bekiavior of electro- 
magnetic ipnlzing radiatiolk such' as x-rays in interaction with 
living tissue (transfer pf ^^rgy fro^ the r,adiation to ^nole- 
' cules of the cells) and with other* forms of 'matt»er (such as^ 
attenuating material/to reduce. the •^xposur^ rate of a beam of 
radiation) to be able to use test equipmeQt sucK aip radiation ^ 
detection devices appropriately, to understan<} and explain 
the effects of dev3-ations f rom*acceptable safety, standards 
^t- for x-ray eqpipmeiit on pati^^nt exposure and thje quality of \^ , , - 

the radic^graphi?: image (Curriculum Ob jecfive 330). " . • 

* * - * ^ • ' ' 

Radiologic , Technologists , * ^ ' ^ . 

' — - — : — **T - ^ T 4 , 



Decision Making on Me^^ods (Skill) 



> Deciding on accessory equip^ment,. technical factors^, shielding ^ 
and immobilization equipment appropria.te for patient *s 'age, sex, 
s|.ze,^ condition, and the e^aainatirorr ordered; deciding ^'whether «^ 
to order isolation pi"6ce^ures (Curriculum Objective ,85) . ' ' 



4 



Deciding whetlier any exposure^ c'an be eliminated, wjiether pa- 
tlent^can be examined in the. Standard positions called- for, or 
S^ether to substitute 'alternative positions ^o archieve the ^ . 
same projections arid accomplish' the^urpose'' of the* examination 
(Curriculum Objective 85). ^ ^ ^ / ^ . 



Decision Wa^tr^g on Quality 'tSkill) . • \ ' 

staking xarilographs of patients , -taking care to review fe- 
jquisition and .patient information for possible insufficiency 
, of information, C;oi\traindicatians , dr • anvt^h^||l3e that 
shoxild'be J)roizght to attentioh^'pf radi^o^^HpRaking care^ 
. to 'check ,on ^materials and* equipment af^^S^^ip. Before having 
patient eilter e3<amiftation rqom;^ chieckitig contrast media for 
.chemical det^erioration ; taking * care to measure patient with'' 
, calipers to Select- appropriate technical factors; selecting ^ 
*minimuiiL exposui^^^ compatible with diagtmstic; ^qualify; talking ' . 
care' to 'adjust technical fattors fpr .special cpfisiderations 
of patient*' s "size , 'cond^ion, the?%jjse of iDagniJica^ion, or 
^bsted changes; taking care to supply shielding to patient's 
gonads and radiosensitive areas; supplyirig shiel<dfng .to atiy 
^ staff who wil],- be present; during^ exposure; collimating. to area 
of ^interest; making notfe of radiologist's density preferences^ , 
or^equipment problems to avoid need to redo examinations; 
making sure that any **retakes"' ordered are for medical-^diag- 
nos-tic purposes (Curriculum Obj^ective 99). > ^ r 

./ 

In assessing the ^technical quality of "plain film" radiographs, 
being careful ^to take account of Jhe purpose and type of ,stUdy, 
appropriate d^iagnostic a(^tanciards, eviderfte of propfer colli- 
mation ^nd use of shielding; being careful to order . retakes 
only if nfedically-,warranted ; expla-ining problems t^refully 
so as to instruct technologist, whose Work^is being reviewed^, 
(Curriculum t)bjective 104). , ' ^ ' ; 



Implicative Skills . ^ . . 

. ^ ^. ^ 

Concluding whether radiographs- demonstrate that cotjt^ct p^^ 
tient' posl fining,, collimatlon, and shielding h.2fe\^)jSSeen ac- 
complished, and whether the radiographs demonstrate the area 
land condition of interest satiSftactoi^lTLy fqr 'diagnostic pur- 
poses based on review of requisition and examination of ra- 
^iog.raphs; concluding'whether problems are d^ie to technol- 
ogist *s' p*ertoi:mance, malfunctioning of xi-ray or puc^cessing 
equipment (Curriculum Objective 127) . 

Concluding whether thel^' are possible contraindications to • 
a radiographic examination that should be brought to radi- • 
'ologist'^s attention, such" as possible exposure of fetus, 
recent duplication of exam^tiation , or specific patient con^ 
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ditions, based on readi^ig patient's m^dical^-technical liisto- 
ry> requisition- sheet, observation and/or interview with pa- 
tient' and signs of distress, adverse or emergency reaction ^ 
(Olirriculum Objective 127)* ^ . ' ' 

Radiobiology (122l6000) ^ ^ ^ 

In providing technical quality review of "plain /ilm" radi- 
' ographs being able to use undetstanding of the effects of 
ionizing ra^ation bn human orgaijjp and tissues and use der 
tails* of biological safety requirements and protection pro- 
cedures to conscientiously review whether a needlessly large 
area of patient*s bpd}^ has been exposed, whether there is* 
visual evidence of proper field size collimatit>n, use of ap- 
propriate shielding; in. ordering "retakes," restricting or- 
ders, to those only for medical 'reasons^ such as for missing 
areas or views or tho^e. needed to complete, diagnostic infor- 
mation; -being able to explain to technolog-ist reasons for 
decision (Curriculum Objective 282) • 

4 

In* taking radiographs or participating in radiographic or 
fluoroscopic ^examinations , being al?le to use understanding 
of the effects, of Ionizing radiation i)n human organs ,.-ti6- , 
sues, and genes, -and use details of biological gafet^ re- 
'cfuirements*and projection pr,ocecfures to conscien£ious-ly se- 
^iect appropriate' shielding for patient b^^d on^ area-of in-, 
terest, patient's age, sex, and views broered, ^especially 
gonadal shielding; being ,^ble to apply shielding to radio- 
sensitive tissues that will be 'in the pgr.imary path-'of the beam 
but not part of* area of interest (Curriculum Objective 282)^. 

Being able to check records and/or interview female patient 
about possible pregnancy to be sure thar*there is' oo danger ^ 
of expQsing a fetus, check that examinatipo is not a dtipli-%, 
cation of one taken in the recent past, or bring^o attenr - 
tion of radiologist an unusually high history of radiation 
exposure (Curriculum Objective 28f) . * 

, DiagnosUc Radiography (122^005) 

Applying an understanding^ diagnostic radiography to obtain 
the requested views ofs^^^ area of interest and' condition 
being investigated by means of patient positioning, centering, 
placement, angulation and centering 6i x-ray film,^ height , 
angulation ^nd centering of x-ray t;uBe, use of immobiliza- 
tion devices, use of light> systftm, use of collimators; being 
able. to select alternative positions for the same views to 
accomodate specia.l problet^s with patient's mobility; beings , 
'*able*to select*^ size, of film, ^cassette or film hctlder, type and 
speed of f ilm as . ^pproprl^e for examination (Curriculum Ob- 
jectiye^ 293) . 
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, Applying an understanding of diagnostic radiography to select 
techtiical exposure factors for radiographic examinations or 
fluoroscopy using techniqi*e^and tube rating charts; being able • 
to take account of thickness of the body part, whether fatt^/ 
or muscular, -patient's age, colllmated field size, use of ac- 
cessories such as grid, bucky,, intensifying screens, the type 
and speed of film,^ focal^filib distance, presence of pathologi- 
cal condition, cast, preference of radiologist, posted changes* 
in output, or conversions needed *for use of magnification tech- 
nique (Curriculum Objective 293) ^ ' 

Interaction With Radiation.^ (15^22500)^ 

Understanding and applying details about the properties and 
behavior ,of electromagnetic ionizing^ x-radiatioa in inter- 
^ action with living tissues including scattering, the attenu- 
ating properties of materials, and the effects of technical 
exposure factors, distance, and^'field size to provide diag- 
nostic quality radiographs m>st safely, or ^gj.ve proper assis- 
tance during diagnostic? examinatipns involving x-rays; being 
, ' able to understand the reason for and provide mlnimunf expo- 

sure compatible with diagnostic quality Images when selecting 
or converting exposure factors; being able to understand the 
reason for and provide '^collimation to the area of interest,, 
appropriate Shielding to patients and personnel (Curriculum 
Ob'jective .331) . . ' 

Understanding and applying details about the *attertuation 
properties of materials in interaction with x-radiation, the' 
qualities of radiolucent and radiopaque materials, absorption^ 
» and density to appropriately select .technical factors for . 
^radiographic examinations according to the nature of tissue ' 
(such as fatty or dense), whether contrast media is being 
used; being able to judge when objects or substances on the 
f>atient's body must be jremoved or taken account of» in the^ 
selection of technical factors or in positioning (Curriculum 
Objective 331) • ' ^ ' - . 

OTHER SAFE AND HUMANISTIC PRACTICES 

There are other important practices in a department of diag-^ 
nostic radiology that must be considered in a thorough quality assurance 
program. These p:factices relate primarily to^ patient care issues such as ^ 
protection against contamination and infection, provisions against. acci- 
dents , ^emergencies , injuries," and adverse reactions ^^lirugs. They also in- 
patient^ 



^lude practices that reflect a growing demand that the patient regarded 
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as the center and star of the health services delivery, system. We assume 
that th§ patient's well-being 'j.s the reason that health services are de- 

iliver^d, and that the patient's dignity and rights are to be s^fBg^arded, 

' \^ ^ 

Policies ana Practices ^ ^ 

We subscribe to the American Hospital Association's Bill of 
Rights fo-r Patients.- These include the right of the patient "to receive 
frojn his physician Inf6rmai!i0n necessai;y to give informed .consent prior 
to the start of any pr6cedure and/or treatment," Whenever an introductory 

He. * 

technique involved we have the xadiplogist check for or obtain in- 
formed consent , althoxijgh/ this is^pot cui^ntly required by law every- 
wheref. In all aur^ task descriptions we have the performer reassure the 



patient and explain what is happening and what will happen • We agree 

ft f 



that "the patient has the rig^t to considerate and respectful caife." 



The patient care tasks for all job titles reflect! standards^ 



of safe practice. For exatnpl^ whenever there* is a j)uncture procedure we 



have the performer applying-^'^ressiJi^e ta the. puncture site ^o prevent hema 

toma. The task descriptions pay attention t^ st^rils ^technique and iso- 

lafion or decontamination reguirdlEents , and include checks on the.expira7 

tion daCe^and appear^nce^df drugs and contrast' media. We provide checks 

pf patient allefgies., attention to patients* response to the' procedures; 

we have performers inform patients of drug contraindications an;i side Qf'«- 

• * 

fects. We include emergency care and first aid ta^ks • 

- We have the radiologic technologic^ consider the movement of 

which the patient is capable, arrahge to have th6 patient attended. 
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sics are allowed t$\ 



to the next location when appropriate. The radiologic 
clteeks the patient's identity^ against the requisition 
ve a ch^ck that medicdtions such as sedatives or analge 
me to take effect before '^the prgcedure begins. 



Excerpts from Curr Qulum Objectives ^ 

This sJ|^ection of excer.pts from HSMS Curriculum Objectives may^ 
%tv% the admintfttrator , educator, or consumer some idea of how a safe*prac 
tic^ and humanist policy can be manifested in task behavior ^ < « . 



. * Hu^rr-!:nt^action Skills 

1*^ Explaining \:o patient name and purpose o^^edicatlon to be 
taken oralli ox: injected* and possible side effects; asking 
about allerAes^ injecting or administering medication (pa- 
tient care t^hnician; Curriculum Objective 27). 

Explaining to patient and/or accompanying family member what 
will be involved in the procedure; indicating th^ types of 
' ^positions the patient will be asked to assume and the coop- 
' eration that will be asked of the patient'; Answering ^patient 's 
non-"^dfcal questions honeatly^ attempting to reassure pa- 
tient and develop confidence (radiologic techn^)logis^; Cur-^ 
riculum Objective ^4) , ' . 



Decision Making qn Quality (SkillX , ' . * 

\ln tajcing radiographs of patients, taking care no't to "move 
patienmtn any nay that might be harmful, palnfxU, or needr^ 
lessly Mcotntor table f selecting altefrnative position if ap- 
propriate; taking care to handle IV drip, oxygen supply or v 
catheters with" care; , assisting patient; being alert to any 
sighs of pain, adverse reac^tion to procedure, contrast me-^ 
dium; taking «care not to leave patient unattended or liable 
to fall off table (radiologic technologist; Curriculum Ob- 
" -jective 99) . - ' ' 

*^IRM:mplicative Skilla • • ' - 

Concluding whether medication type or dosage 6rdered is in^p* 
propriate, has already been administered, may be in error' or 
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* ^contraindicated for patient; deciding whether to refupe to . 
«% inject (patient care technician; Currictilum Objective '120) 

Concluding whether patient is having ah adverse or emergency 
reaction to ptocedqre* or contrast njedium, or is slrowing signs 
of distress, or needs readjustment of life-'support equipment; 
concludJmg which staff member" to notify (radiologic technol- 
ogist; Curriculum Objective 127X. 

Vai^ious Knowledge Objectives ' > . . 

In taking radiographs, being able to use details about the way 
^ conditions of shocjc or trauma manifest in the patient so as 
to properly'" mov§ and care for'patient, position and immobi- 
lize safely, recdgnfte emergency signs, and select technical 
V factors:* b^ing able to recognize shock reaction in patient 
(radiologic -technologist ; Curriculum Objective 219), 

' ■ ' • ' 1 ' 

In taking radiographs, being able to use details about\ the 
proper way to handle and transport sick'or wounded patients 
so -as to properly-^^sist or transfer patient to or from 
wheelchair, stretcher, examination table, lavatory, determine' 
wheij to request assistance in moving patient^ and to position 
and immobilize patient so as to avoid injury or unnecessary 
' - pain, based on the patient's a^ and condition fradiologic 
technologist; Curriculum Objective 254). 

■* 

In preparing patient or materials for radiography involving 
. \ . surgical or introductory procedures, being able to app^y in- 
formation about asepsis to decide whether to arrange for or , 
carry out isolation or liecontamination techniques, arrange 
. for proper c^ean-up of patient and/or equipment after the ^x- » 
amination, arrange to have dressings, reinforced ^or reapplied 
so as to ke/Bp patient, equipment, and area f^ee of contamina- 
tion (radiologic technologist; Curriculum Ot)jective 274). 

In preparing patient for iodine bas^d contrast study, applying 
information about drug, allergy to ^uestlon patient, or accom — 
. panying adult -about allergy to shellfish or past adverse re- 

• actioij§ to contrast medium, especially iodine based; observing 
patient for signs of allergic reaction such as seyere flushing, 
salivation, choking, vomiting, pallor, fainting, or shock 
(radiologic technologist; Curriculum Objective 299). • 

•In administering medication subcutaneously , intramuscularly > 
^ . or orally^ applying infcfrmation about drug 'synergism to que§- 

. ' tjion patient, review information, and consider whether paXient's 
use of other drugs suggests a contraindication to administration 
of prescribed drug, or to ex^ilain possible synergistic side ef- 
fects to patient (patient *care technician; Curriculum Objective 

• 302). . ^ 
^ 4-21 \ , 
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In admii^istering a drug to act on the neuromuscular system 
' subcutaneously or intramuscularly, being 'able tq*explain the 
name and purpose of the medication, possible side effects,, 
, contraindications; being able to consider whether dosaga is ^ 
appropriate <patient care technician; Curriculam Objective . ^ 

322) . - • ■ • ' . '- 

In preparing for a radiographic examination, being able to ' *• 
recognize when a patient's record calls for prior sedation r 
• * 'or any cither drug acting on "the central ne,rvous system, and" ■ 
-checkii^g' or. allowing for a proper elapse -of t^ .for the 
medication to" take effect; being able to take account of . • 

effects of sedation on the »patie!nt 's behavior- and state of 
,. y ' 'awareness .(radiologic technologist; Curriculum Objective ^ . 

323) . ' ^' ' , ■ , " 

■ it" V - ' 

In taking radiographs or providing technical assistance -du- 
' ring fluorqseopic examinations or angiography involving pa- ^ 

tlents who are or may be terililrfally i'M^ being able to apply 
infor«ation. about the behavior and emotional state of such ^ 
pati«ents in order to, reassure, assist them during the pr,pce- 
dur^, treat them with sympathy, dignity, and understanding; 
being able to recognize negative, withdrawn} -frightened,, or 

■ ' irrational behavior a^ part of the process so as not to take 

this personally; being -able; jto treat the patiep^ toith dignity 
and concern regardless of- "ttie -patient 's behavior (radiologic 
^ • ■'■ technolqgist; Curriculum Objective ,337), 

Evaluation ' ^ ^ ^ . ' . . , 

A. list of tasks in ^quality assurance and patient care, tbe in- 
'elusion of quality assurance, safe practice, afnd humanistic. elements within , 

task descriptions. and the, traijslation of institutional quality assurance \, 
••policies into'new job and task de8cripji{ons can'^ptovide obj ective .reference 
.points for the evaluation of institutional practice. = How to db this, is de- , 

scribed in Chapter 3 of this volume.. The HSMS' curriculum 6bjectivea can . 

Mded in a program of education to change institutional practicet However', 
',the fuel for"" the motor pf a quality assurance "and safe practice program is ^ 

Ihe institution's commitment to its goals at every level. It t^es insti-^ 

tutional support ind reinforcement tfo b'ave desirable practices carried out^ 

in day to day practice. * . ' , 
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A GHECK^LIST'FOR<:ONSUMERS 



We^' present below a. list of conditions or practices which the 



consumer of diagnostic radiology services has a right to investigate b6- 
forehAnd, oi* demand during a procedure. We offer this list to 'enhance the 
consumer's awareness and ^self-image a^ a powerful decision maker and not a 
helpless ^ctim of mysterious forces. At the same time, we respect the 
professionalism of the physfician and technologist. We do not 'question tt^at 
when asked to carry out quality services, he or» she do so with 'in^ 

telligence an4 concern. In the marketplace, mutual respect and a de&ire to 
give one's best is enbanced by adequate information and wisely place^ trust 



* ) 



1. The potential patient has^ a^^right to be told the purpose' 
- p^f ati ^is^os^ic radiograpi^y procedttres-, ^'nd all shotiW 

be defensible by the * prescribing physician. 

2. The potential piatidnt should 'insist on havin| information 

explaining any proposed invasive procedures such as a con- 

,trast study, angiography, or neuroradiology, ^nd should be ^ 

asked to sign a consent form p'rior to the. administration 

of any relaxant ot sedative.^ • • 

• * * * * 

3* An institution should be willing to discuss its qualiCy - 
assurance program with the potential patient and answer , 
specific questions about Its safe practices, • 

j^. The potential patient 'should inquire^ whether the instj.tu- 
tion hes a policy Jof. periodically testing and calibrating 
equipment, whether there is a film processpr monitoring 
program,' and has a right to make such an inquiry* 

5. Tiie patient should expect\ to be questioned about allergies 
if a radiographic examination is to be conducted involving 
contrast media, and should make^ifure that any allergies are 
recorded by pffering the Information, everf if. not asked for 
it. . - . ^ 

6. ' A female patient of ch^d-bearing a§e should *expect to be * 

'questioned about possible pregnancy. 

1 ' . . 
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The patient ahould feel free to a&k questions about any 
medical concerns and about what* will happen during pro- 
cedurdfe, should be interested in, learning how he or she 
can cooperate, and has a^ right to expect respectful, 
caring^ xesponses . ^ . ' 

The patient should expect to reQeive some form of gonadal 
shielding for all radiographic examinations or an expla- 
nation of why this is not feasible, such ^s wben the atea 
of interest makes this impossible. 

^e patient shouia expect to see th^^perator. of x-ray 
equipment use a light system, to adjfust the area to be 
exposed (collimation) rather than rely on thfe sizfe'of 
a cassette^. ^ ' ^ 

The patient has a right to inquire about the radiation 
record keeping practices of the institution; as ^ mini- 
mum request the patient has a riglft to record showljng 
the date, the ty^ of ^examination, ttie equipment used, 
and the views obtained; if possible, 'the patient should 
also ^receive a reco»d of estimated exposurejf including 
exposure due to ''"reject" radiographs. 

The patient should ^be encouraged to ^inform other physi- 
cians of diagnostic radiographs already taken, and has a 
right to ^require that other, physicians have access to 
•sucji radiographs. ♦ 

The patient has. the right to feel like the 9enter of at- 
tention in any procedure involving his or her health. 
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CHAPTER 5 



ANALtTIC PROCEDURES 'AND DElTAIl,^ 

this chapter offers a detailed account of the ana.lytic proce- 
dures used in the HSMS method. ' The first secti(/n provides a gene.ral de- 
scription of the procedures and computer prografms.^ The second and third 
sections provide a step by step presentation of how we^ did the analysis 
in diagnostlc_radlole?g5r . • ' 

OVERVIEW 

When dXX the tasks h^ve been scared for tHiit* skill-'Siii, kIipwl- 
, ^ - . [ ^ \ 
edge //Scale value reljuirements we have a raw data matrix in which the .rows 

'are vthe tasks, the columns are the skill a^d knowledge variables and the 

entries are the scale values. ' ' * 



Our purpose is to go fr'om this basic data matrix to recommen- 



dations on job ladd^kjs. We' are sssentially asking, how can we group a 
large nun^er of tasks that require a large number -of skills and knowledge 
categories at^>^^Tying scale values in£o a meaningful smaller number 
groupings so ttiat the underlying association of skills and knowledges 
(variance) will be reflectepi in the groupings of the tasks? Second, how ' 
can we go from such groupings of tasks to recommendations of' jobs arranged 
in ladders? 



1i> 



A more technic^al description of the HSMS analytic techniques and an inde- 
pendent sch<5lars' review appear in Research. Report No^ 11, o£. cit . 

In the more traditional uses of scaling data, such as in psychometrics , 
our "tasks" wSuld ^>€t>*'^^dividuals"^ or "subjects," and the sillls ^nd 
knowledges would b^psychdlpgdcal or demographic variables. 



lis 



Our answer to the first question'ls the use of a method of 
factor analysis called "principal, components analysis'* in a j)rocedure we 
call "two-tnod'e" factor analysis. Th^ HSMS answer to the second question 
is the applicatio'n of common sense to the results of *the two-=toode analysis. 

It is important to note 'from the outset that th^ ^HSMS use of 
Jmblytic .techniques is descriptive. This is an applied use of statistics; 
we are not attempting to b^lild predictive models or engage in purja^ research-^ 
Therefore, we select the techniques that: serve to organize arid simplify our 
data* Our results suggestive and we use them as such* 

" We ^rry out the follQwing steps in offer^o proceed to our 

objective: , ' . 

• * 

1. Select the task's to enter the analysis. 

2. Select the variables that have sufficient frequency to 
- ente^ into the factor analysis. 

3. Use principal component factor analysis to e^^^mine tVe \, ^ 
structure of the variables. S^ect a solution Ct;be ' , ^ 
number of factors) that best describes the relatiX>n- 

^ ship among variables- ^ . " ^ ) 

"~ ^ 4. Use two-mode factor analysis to examine the fitr.ucture of 

tasks based on the structure of Variables. Assign each 
* ^ task to a factof and arrange in rank order within factors* 

« 

5. Rank order tasks by ""difficulty*' within factors by a 

count of all the ski Jl^ , and knowledges required for tasks 
and the scale values at which thejr are required (inclu- 
ding variables' not part of the factor analysis). Assigti 
* tasks to job levels within each factor,-- 

^ \ 6. Examine results and make job ladder and lattice recom- ^ 
mend at ions'.'' " . 

7. Prepare* the data as inputs for curriculum objectivesAo^ 
provide educational"* ladders to parallel the job la4ders. 

3-2 ■ , ■ 
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Selection of Skill and Knowledge Variables 

% In the HSMS method we fir^t use a program called EDIT to +ielp 

reduce ouf data, to an acceptable raw data matrix for latfer factor analy- 

sis. 'By eliminating from the analysis skill or knowledge variablesr ttrat 

appear^with very— low^ frequ^jicy across ta^ksjwe help to satisfy^ the statis- 

t^cal requirement that the number%of obser-^tions (tasks), be significantly 

larger than the number of variables. We thereby reduce the number of vari- 

f ♦ • * * - 

ables that take on a-value of zero for most observations. th6 program 

also performs a logarithmic trans foripat ion on the data to ^bring them tt a 

closer approximat^ion of linearity among variables. ^ 

In otir parti-cular computer programs we use a ^maxiimim\ of 144 



variables/. jThJ.s results in good observation^/variables proportiTOs fof 
our runsT^^^pendix B presents all the skill- -and" knowledge variables 
olrigi^ally found in- the dat'a base for each of tKe four runs, and indicates 



which j^^t of 144 variables ;was retained, for each r«i. 



/ 



Eliminating varriables with low frequency for factor ana;ifBis does not 
mean thelossJof information about such variables. Later in^the process 
when tasks ai?J arranged in order of difficulty fo'r assignment to jqb lev- 
els, and in^'the dfesign of curricula, all the^ dat:^ enper into the* analysis . 
In this case, variables of low frequency do not provide information for~ 
grouping tasks, and their elimination is not a loss. 

4 . * ^ : 

At the end of Appendix B we present the selection decisions, i*e., the, 
frequency below which variables were deleted. Since a count of 144 A^ri- 
ablies is not usually bbtainal>le simply by ch^psing ^ cut-off figure, we ^ 
select any additional deletions to best retain the information we consider 
important. We usually eliminate 6ome subdivifeion^^knowledge categories -if 
the broader category under which the subdivision is listed is included^a^' 
a higher frequency. We elinjinated leadership Skills from all the runs 
b.ecause this 'scale is the only one among the skill scales that often 
reflects the organizational characteristics of jme institution In which 
the task is found rather than qualities^ inherefft in the task.' . ^ 

12\j 



We now have a reduced data iatrix whose rows are the tasks 
Q^lected for a given run and whose columns are- ;:he 144 variables selec^ ^ 
for that^ run; the entries^ are scale values adjuB^ed by EDIT, 

^Factor Aryalysis • " - * , , 

Ik 

Classical factor analysis deals' with statistical observations 
and variables. It examines tl^e-statistical relationship of every variable 
^^^iTevery othar variable, and groups these in such a way as to iest fc- ./ 
count for all the variability represented by the values >of all the obser- 
vations* (tasks) on all tlie variables. A "factor solution" groups related 
variables into a given nu^iber of "f4ctors" which account for the variance 
in a test space in a w^y analogous to the way one regi^ession line accounts 
for the correlation in two-dimensionaL s^ce between two variables, itfth 
a large number of variables, the object is to replace the separate relation- 
ships of each variable with every other variable^j^h a smaller number of 
interrelated variable groups (factors)^ Each factor 'is essentially S Con- 
s.tr\ict tliat expresses th^ interrelationships within a particular group • The 
numerical "loading" of a given satiable on a factor describe?^ the extent, 
to which the variations in the variable help determine tha factor/' 

In the HSHS method we use. two factor analysis computer programs. 
The first is used to select the factors (groupings) that best describe the 
interrelationships among skill and knowledge variables. call this 
"simple" factor analysis. The second program is used to describe the inter- 
relatlonshiiSs among tasks so as to reflect the skill and knowledge group- 
ings. We call this "two-mode" factor analysis, ^ ^ 

The initial factor analysis program which provides the solution 
for grouping the variables 'has the name'PCVARIM, a> -abbreviation for. 

• • ■ ■ ■■ (:■ 

121 



trincfpal eomponenfeiT^^or Analysis with Varimax Rofation.^ , The butpXits 



of jouT "simt^le" factor analysis are arrays, one for each factor '"solution 
in which the- columns" ^re the factors, th^ rows are the 144 'variables ,* and 
the entries are the numerical "loadings" of each* variable on each factor • 
A solution is the number o'f factors into Wtlich the array is divided. The 
loadings reflect 'the extent to which a variable's^ scaler value variatlpns 
contribute to the variance accounted #or by the factor in the given solu- 
tion. Jhere arie as many solutions as the number of factors, into which one 
desires to see the variance summarized. , ^ ' ^ ' 

Every variable hcis ^ loading on every factor.. Variables can 
* load on factors -within^the range of + .99, VarifPbles which are positively 
interrelated on' a factor will have the same- sign. The + or - has no other 
intrinsic raeajiing. A Ipading of ± *40 or more is -of interest. 



We -chose to cjcamine various facto^ solutions, such as ten-- 
factors, nine-factors, and so on, down to three factors, to explore t+ie 
possible groupings, of variables. This- is done by noting which variables 



5 * 

The PCVARIM program and the two-mode program use a principal components 

technique (unities rather than i;<<<mmunality estimates in the diagonal), 

with a correlation matrix (ratner than a covari^oce or cross-products 

matrix), to arrive at principal axis (PA) tacCors. They use a varimax • 

rotation of th% PA factors to prpduce ap/ orthogonal (rather than oblique) 

factor solution. 

The principal components technique, unlike other. factor analytic tech- 
niques which first reduce the total variability in a test space, sum- 
marizes the total variability in a test space into a smaller number of 
orttft)gonal components. This choice of techniques .reflects our desire^ to 
.summarize the variance , noty reduce it, and to create factors t^hat are 
maximally independent of oiie another. Since we- use correlation matrices, 
our solutions are not dependent on the standard deviations of the vari- 
ables (covariaftce matrices are) or on the means and standard deviations 
(cross-product matrices are) . 
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have "high loadings" on a .given factor j.n a g^ven solutTloii. The identities 
df'the variafeXes that/determine ^ factor give one" some sense of the under- 
lying meanihg ef the factor. In the case n^f HSMS, a factor may or may not 
suggest thi- skills and knowledge needed for a function, a specialization,^ * 
a type of . service,^ or a type of procedure. 

The choice'of an abcept^J^ factot solution J( that is, the 
choice of six or seven factors rather than three or ^ten' factors)- can be 
based on statistical criteria or on common sense,' or a combination , of 
these. # * • 

For HS^^;5 we *^first; eliminate solutions with so many factors that 

some factors have only, three or f^wer variables with relatively high load- 

^ ■ . * , %^ . * . 

ings (that is^ ± .45 or more). We eliminate solutions wljih so few factors 

that no underlying structure of interest is evident. We narrow ouf choice 

to tWOse solutions, that make sense and on .which most variables have a high 

<^loading on some factor, but in which few variables Tiave high loadings on 

several factors, vfe look for stability of factor structures across several 

factor solutions. We then choose that solution which makes the most sense; 

that ip, the underlying structure is <no at- easily understood In terms of^ 

what we ^LTjpw about the nature of the work.' (We discuss' the factor solu- 

tions We selected later in this chapteV.) . 4 , - 

The tw0-mode factgr program produces the. "task f^actors."- The 
number of task factors is determined by the solutida chos^ for the number 



6 

of variable factors. ' The output of the two-mode analysis is an array 
in which the cplunms are the 'factors, and the^ rows -are^all the talks. \ 
The factors -correspond to ^heir variable factor counterpai:ts . The entries 

n 

' ate the loadings of each tasJc on every factor. . 

The characteristic s.ign of the variable factor deiermlrfies the 
sign task' factor. Within this, a task's loading can be very )iigh» . 

an" i^nteger, can range- anywhere down to zero, t^hrough zero, and »can have 
still^lower values of the opposite^ sign. (In reporting the results we 
use the convention of presenting high valufes as positive. The negati>>e 

sign is used* to represent loadings of less than zero.) 

' i» 

A task'^s loading on a factor reflects the skills and knowledge 
categories required fox the task, xtKe scale values at which they are re- 
quired, and .the ^ 'loading of those particular variables on the correspond- 
ing variable factor. Thus., it is possible to examine a task's loading 
on all »the factors and Assign it to the factor on 'which it .has Its- highest 

.loading (within ^s'ign) . The mear^g here is that this is the factor with^ 

♦which the task has most in contmon. 



In the • two-mode program the same reduced 'data matrix is used to. form two. 
conceptually different but necessarily, related-correlation matrices. One 
is the correlation of' every variable with every other variable across all 
the tasks (^s in simple factor analysis); the other is the correlattlon of 
eve% task with evkry other task^across all. the variables. The program 
produces the varin^^x representation of the principal components of the 
variable matrix as in the pCVARIM solution described earlier. The program^ 
also prodi/ce's a transfer of the princlifal components of the task ccjrrela- 
tion matrix based on the Eckert-Young theorem. That is, the "variaole 
mode" is 'rotated, to simple structure and the "task mo(fe" is "counter- 
rotateclII,-li^ obtaining- the transformed characteristic .vectors pf the obser- 
vation mode induced by ^he varimax rotation, df the variable mode. > 



Low-level tasks which require f^w skills or knowledge categor- 
ies» and require them at low scale values will have low loadings on all 
factors. Skills and knowledges can have inverse (opposite sign) loadings 
on. some factors, and the?e also influence a task's loading on factors. 
The difference in loading^or low-level tasks is so insignificant that , 
a ^common-sense assignment of task to fac^r is often pi^eferaMe to a mech- 
anical statistical rule. 

» 

Our first ordering of the tasks assigiied to given factors is, 
by rank order of the tasks' loadings on the factor > including only tlj^e ^ 
tasks assigned to th^t factor. This arrangement is not the same as order- 
ing the tasks by difficulty, since only the 144 variables used in the fac- 
tor 'analysis are represented, and the loadings reflect the variables whose 
variations explain the factor. On the other hand, since the presence of, 
^'t^ese variables and their scale valaes do determine the loadings, this 
arrangement proves to be a\.gpod first approximation of the task hierarchy 
within factors.^ We use fa^or loadings for our firs^ ordering of the re- 
sults^ to more feadily examine the tasks separately within their Actors. 

' ^ / 9 ^ . ' 

Aseignlnfe Tasks To Levels: , Point Scoifes - ' 

The HSMS MATIRIX program allows to examine the tasks in each 



7 '' ' f ' 

The loadings are not unlike factor scores with respect to their usefulness 

unlike factot scores, tasks which Jhave fei^ variables above zero and low, 

scale values do not take^,on spuriously high loadiiigs bri task factors.. 

^ Thg iirst fbur tables in Appendix present )tK^ tasks* in dtescending order 
at dlf£±cul»ty also present the^ tasks* factor loadings for comparison. 

The actual assignment to I'evelfe' of tasks* represented in this report is 
dis«ussed later in thig cliapter' and ^pres^nted in Appendix E. 



factor separately. It pre^pts the, tasks assigned to a factor in an avray 
in which the ^tasks are arrktiged from left to right in ascending order of 
their loading oo that factor. The tasks are th^ columns. The rows are 
all tfie skill and knowledge variables, listed from top to bottom^in the 
order in which they appear in the tasks (which are arranged from left to 
right) Including all the- variables; the entries are the original* scale 

. * ■ • . - ' ' 

values. Figure 9 is a hyivptihetlcal presentation of a MATRIX array* 

Tlj^s ordering of the array produces a stet>wise pattern because 

i 9 

skills and knowl^ge c^rtegories that appear in low-level tasks continue 

to appear across the array and, as higher-level tasks are added, indented 
. • ' - 

new arrays appear for skills and knowledge categories- not required for^ 
lower-level tasks. . * . 

Byreading across a row one tan see vhether a given. skill or 

knowledge category is reauired for any of tHe tasks, and at what scale 

val<ies. One can assign a score of one point to the lowest scale value 

^ / ^ • . 

required, such 'as 1.0 ar 1.5, and increac^ the points as other scale 

values appears,*^ such as 2.0, 4.5', or 7,0. 

Within^factor soma variables are required/ at the same scale 
value for all tasks, and some^are required at mare than one scale value, 
depending on the task. We assign points to' the tasks based on what we 
find in .the array. For example, if k given variable appears*for allbut 
one task' In a factor,, say at' 2.0, each task but that <^ne 'receives a 
point. If a given variable appears for some tasks at 2«0, for others at 
4.5, amd for still others at 7.0, the tasks at 2.0 receive one point, 

1 y 
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Figure 9. 



model of .^'matrix" array qf skills ' t> 
'and knowledges by task and job level 
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* Asterisk denotes variables that determined the factor. 

1. Tasks are listed from left ta right in ascending j 
order of loading on "task factor 

2. Skills and knowledge categories are listed from top 
\ to bottom ^ order of appearance in the task arra^. 

3. Task& are assigned to levels, based on increasing 

^ nuidbers of skills and knowledges required and t.heir 

scale values. ' < 

4. ' Not ev^ry skill or knowledge appears in all %ubse- 
,* quent, higher-level tasks. ^ ' ^ 

5. Scale Values do not' necessarily rise from leyel to 
level. 

6. Scale values may vkry within a level. 
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those at 4'.5 receive two points, and those at 7.0 receiv«_fehree points. 

f ' * 

When this' is done for all the variables and tasks in a factor, we add 
* • * 

each task's points and list these at the bottom of the .MATRJ-X-jarray : 

If we read th^se ''point sdorfes" for tasks from left to right, 
they roughly approximate the order of th^ facfoi; loadings, but some re- 
arrangements, dre irievitatble. This is because variables enter into the 
point fehbres that were not'among the 144 selected for the factor analysis; 
and variables with little variance would no^ have high factor loadings on 
, the variable factors. ' ^ * - 



We-^ow repeat the MATRIX program for eaCh factor. This time 
the^tasks are arranged from left to right in order of their point scores, 
The profile is now more distinct. 



We mark off on each row the* first task at which a scale value 

-changes to a higher value, and pontinue across the row, marking the first ^ 

' appearance of s^till higher s<f'ale values. • * ' * 

* • * 

^ We now examine the array' both to note ,at whijili_E£Si^tign (task) • 

large numbers of skill and knowledge categories are required for the first 
time,' and the tasks in which the scale values first rise. We use these 
step-like demarcation points^to assess when we have a change of job level.- 

Often there is adramatic point of change.. In cases where the^ 
array shows no dramatic breakte we supplement our analysis by e;camining 
"^he names of the ^asks anid using common sense to determine the difference 
between levels. Our -aim is to assign tasks to levels so that tasks with 
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similar skills an^ knowledge requirements at similar, scale values are as- 
signed to the -same job level. Sometimes we include one or more tasks on 
several ^iflc tors to provide benchmarks for the comparison of levels across 
" tasks. ... ^ . ' * . 

U Making Job Ladder Recommendations ^ ^ 

In our experience, the factor results do^not necessarily guar- 
* * 

* . antee that job ladders can be designed. After tasks#ave been assigned to 

^ • - - _ 

factors and levels it is possible to find only one Level repreisentpd f oif ^a 
given factor. This was the case in our {)ilot test and in diagnostic xadi- 
piogy for factors 'containing only ]ihysiclan' tasks. The sheer number of 
variables and the high scale values at ^hich they are needed create sepa- 
V rate factors. / However , we were pleasantly surprised to f ind 'som^ genuine/ 

^ , ^ job ladder possibilities in diagnostic radiology. , - > ' 

* 

- , -We have also foOnd that some factors can appear above the 

iivst or. second leyel and be logical higher-level steps for the tafeks. in 
other factors. This happens when the higher-level factor combines the skill 
. and knowledge i*e^uirements-of the two other factors. This is the basis for 
job lattices. We found tjiis situaJ:ion in our pilot> test and again in di- 
^ * . agnostic, radiology . , , *X 

THE FACTOR STRUCTURE' OF SKILL AND KNOWLEDGE VARIABLES ' . 

The first ste^ in our analytic work was the selection of tasks 
for the analysis. In addition to the 368 tasks identified In diagnostic 
radiology, HSMS has d^ta for 273 tasks that were identified in our pilot 
test at an ambulatory ^ care center* Some of these "overlap** with, those in, 
^ diagnostic r&diology, giving us a total of 560 tasks. We dfcided to study 
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the way the tasks group when all '560 tasks are studied at one* Mme, as 



well as the groupings of the 368 diagnostic radiblogy tasks. » 

t * 

We ^so wefe cohcetned with the possible effects on the re- 



res' f 



suits fron^ tasks^ dealing with professional meetings and teaching, sine^ 
these tasks tend to be scaled for all or most of the skills and knowl- 
edges needed in all the tasks of the occupation or job title involved. 
We decided to do a separate analysis with all the meeting and 'teaching 
tasks omitted^ As a result of .these concerns, we created four separate 
data **rung,*' as follows r"^^ 

Run 1: 560 tasks in diagnostic radiology and ambalatory care* 

Run 2: 499 tasks in diagnostic radiology and ambulatory care 
(teachitvg and meeting tasks eliminated). 

Run 3; 368 tasks in diagnostic radiology, 

y ^' ^24 tasks in diagnostic radiology (teaching and fieet- 

^ ing tasks eliminated). 

The total number of sjcill and knowledge variabTes identlTied 
with a given run changed ^s we eliminated tasks. (See Figure 10, below-) 
To carry out the factor analysis we eliminated enougl^ low-frequency vari- 
* ables in each' run to reach the maximum of 144 variables allowed by our 
" factor programs. There were some (Jifferences in the qomposltibn of the ^ 
144 variables among runs, since the frequency of variables vas different- 
for "each run. Appendix B presents the names of all the variables iden- 
tified for all the tasks, of each run, and further indicates which ones^ u 
were retained for the factor analysis of a given rurt. 



10 ' 

The last page of Appendix A indicates which tasks were in each of the runs- 
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Figure' 10. SUMMARY OF TASKS AND VARIABLES BY RUN 



r 



Computer No . of 
Run Tasks 



No. of Skill, Knp^ledgp 
Categories 



Identified Tin .factor Analysis 



1 - 


560 


• 272 


2 


499 


267 


3 


. '368 


207 


4 


324 


2Q1 



144' 
144 
144 
144 



' Detailed information appears in Appendixes A and B. 

r 

The Factor Structure of Variables in Diagnostic Radiology- and 

Ambulatory Care; Runs 1 and 2 ^ ^ ^ . - > - 

We examined the Run 1 and Run 2 variable factors first- While 

some diagnostic radiology, does appear in aiAulatory care settings (we had 

found a sei>^rate factor in our pilot test), these two runs bring together 

two largely separate delivery areas in health eervicres. We were curious 

to see the association. of skills and'kuowledge categories in this broad 

' context. , ■ ^ * • 

The procedure was to examine a series of factor solutions for 
^ e#ich run, Eath ''solution" (number of factors) ^presents an array of load- 
ings for each variable on each factor ±n the .given solution. For each 

factor we noted every variable with a loading of ± .45 or higher and 

^ I - 11 ^ 

treated these variables as' "determinants" of the given factor. When 

* ^ <? 

we. found a solution with three or more variables fading high on each fac- 
tor, we considered the solutiorf- worth epcamihing. We studied the composi- 
tion of the variables to see 'the "sense" of the factors in the solution. 



'^^ The co-variation of variables ^et^rmines a factor. Variables with high load- 
ing on a factor will tend to increase or deci^ease in scale value in an 

' interrelated way across tasks. Tasks arranged in^job ladders that reflect 
a skill and knowledge facto;- will tend to require increasing' levels of 
the variables that determine the factor as one climbs the job ladder. 



■ / 
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In our earlier pilot test in ambulatory tare we had selected a 
six-factor solution; in this case we decided to examine, all thd possible 
solutions fT'om five factors up to ten factors • 

Several factors appeared on each sorution with no major chafige 
from one solution to another. There was always one large factor th^t ac- 
counted for about 80 variables. The highest-loading variabljas included 
the reasoning skills, most knowledge categories under "normal struc^^re 
and functitm'* by systems of the body„ metabolic processes, mqst pathology 
categories, categories undft surgery, growth and development, radiology;, 
and categories under phannacology . These categories bring to mind what is 
needed for the radio^lbgist '^s tasks and the diagnosis of patients. 

We found a second stable factor, accounting for abbiit fifteen 
variables., associated ""^ith the structure, functioning and pathology of the 
neryc^us system, the ear, and the eye.' Disability evaluation, pharmacology 
categories associated with. the nervous system, and categories under sensa- 
tion and sense perception (behavioral categories) also^loaded on this fac- 
tor. The variables seem to be those needed for neurology ^ neuroradiolog3|^ 
and po$sibly health evaluation and diagnosis. » 

A third stable* factor , usually including about fifteen vari- . 
ables, had a rather diverse set; of variables associated with it. We found' 
reproduction, conception, contraception, .some -pathologies, sanitation, 
^^^emiology, categories under rehabilitation, microbiology., development 
of behavioral processes, and healths services administration and policy all 
with high loadings. .This grouping was 'confusing until we considered the 
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breadth of the concerns of the family health team We studied in ambulatory 

care, and the functions of the nurse practitioner and family health worker. 

\ 

These included screening~Hxaminations , counseling,, health ^education, and 
coordination of services. These- duties and functions se/m to underlie this 

factor. , ' , 

■\ ' • ■ ~' • , 

Other factots that appeared in each solution were less stable 
in composition. -They appeared in and out of ^combination with other vari- 
ables. One of tiiese factors sometimes included the skills of object mani- 
pulation, humah interaction, consequences of error ito humans, and categor- 
ies such as shock ^nd 'trauma J asepsis, and several under first aid and care, 
tn other solutions the factor appeared together with categories under phar- 
macology. We recognized the' factor as one suggesting emergency and/or ■ 
physical patient care, with medication as a possible component. * 

Another factor that appeared regularly but with differing num- 
bers of variables covered the structure, fj^nction, pathology, pharmacology 
and birth procedure categories associated witli obstetrics and gynecology.. 
It sometimes accounted foV five and sometimes twenty variables. .There was 
another factor with similar categories associated with a specialty in the ^ 
gastrointestinal tract. 

One factor which appeared in differing combinations was of spe- 
cl^l interest. We found a combination of variables that we could sdtae- 
times identify with t^ie radiologid technologist. In some solutions th^ . 
categories w^re combined with the emergency and physical patient care 
variables. Tkis factor f irap-'^appS^^fed in .the five-factor solution. It in- 



\ 

eluded guiditig and steering, human interaction, oral use of language, 

riding, writing, figural, symbolic, financial error, and human error 

— # • . 

skills, regional and topographic ^anatomy , the musculoskeletal system,* 

bones and joints, diagnostic radiology , .sojie ^irst aid categories,, and al- 

'^ebra. In the six-factor solution (which we first considered as the best _ 

solution), this group is somewhat reduced, and interaction with radl^ation 

appears on the factor. 

When we further examined the six-factor solution w© found that 

y . - • 

the k09w:|.edge categories associat'ed with quality assurance and the physi- 
cist were not yet accounted for. We anticipated that, as a result, the 
tasks of the physicist would not factor separately and would not load. ' 
higher than those of the radiologic technologist on any coitoon factor. With 
only -six factors, we would not have a solution that would make sense. ♦ 

.The nine- and ten-f.actor solutions both ^rontained some' facteM 
with only two or three categories with high loadings, ^nd were thus discarded 

The eight-factor solution had a factor containing only categor- 
ies under pharmacology. This solution was of interest, howevert" because 
it included a factor clearly reflecting quality assurance skill^and knowl*- 
edge requirements, i.e., radiobiology , diagnostic radiography, electric 
circuit theory, interaction with radiation, electronic devices ^ alget)fa, 
reading use of language, syipbolic skills, and financial error consequences. 

The seven-factor solution became our choice for tfc combined 

diagnostic radiology and ambulatory care 'Run 1 solution. (The seven fac- 

t^ are presented in Appendix D, Table D.l.^ The stable factors described 
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above are there, a's are the obstetricsr-gynecology and gastrointestinal 
factors.' Patient and emergency care variables appear as ^ distinct fac- 
tor, The'seventh factor clearly reflects the subje<rt8 associated with 
^ Quality assurance and radiologic technology. What we did not find was a 

separate factor to bring together the nursing and^natomy needed for radlo^. • 
logic technology with the technological subjects also ne^d^d. 

* . ' > i. 

We made a comparison of the results of Run 1 with those of 

Run' 2' (with teaching and meeting task^ eliminated). » There was a basic 

similarity for the two runs. On the whole, the Run 1 solutions seemed to • 

make more "sfense" and accounted for more variables. As a result, we 

' chose to utilize the Run 1, seven-factor solution as our first approximation. 



of the factor structure .of variables. 

The Factor Structure of Variables in Diagnostic Radiology: Runs 3 and 4 

Runs 3 and 4 contain only the tasks in diagnostic radiology. 

. The factor structure of the variables of these tasks would be of prime in-t 

' f ^ 

terest if career lines were to be uncovered within this functiotml area 

rather than acros^ health services. As maprers turned out,, the factors 
t « 

\xi Runs 1 and 2 were surprisingly sim^ar to those of Runs 3 ^d 4; we can 

say that the Run 3 and 4 solutions, are largely contained in th^ Run 1 and 

2 solutions. Diagnostic radiology Widences few career line possibilities 

1 ^ 
to or froiti ambulatory care, except it nursing or at the lowest job levels 

' wh^e work with materials^ e'^fn^mentj and/or patients is very siml^r, re- 
gardless of context or location. 
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We examined all the factor sofutions from three factors up to 
eight factors for Run 3. The factor structures again show stability^ across 
solutions. They al^so ^ow great similarity to the Run 1 solutions. The 
Stable factors include the large first factor described above, which sug- 
gests the radiologist's activi.ties, and a second factor d^aliit^ with 
neuroradiology, \ , •* . 

When we got to. the four-factor solution a radiologic technoloigy 
factor appeared as the third factot and^ remained relatively stable i^r al^ 
the other solutions, A fourth factor is patient and emergency care, with, 
a large helping ofr pharmacology , probably 'associated with administering t 
medications. The five-factor solution rAfains the first four factors and 
adds* a gastrointestinal factor. ' / v ^ * * 

The- six-factor solution drops the gastrointestinal factor, 
maintains the first four facto^, and adds an obstetrlcs-gy^cology factor 
and the longed'-for quality assurance factor. Here is^ a solution with all ♦ 
the attributes we hoped for. We have each of the spa^^lties repr^gnted, 
few variables unaccounted for, and only a small degr6(^*^o'f overlap, of high- 



little^ sense; the ^^ht-f actor soluti^d^ added the gastroint;esti- 



•loading' variables across factorrf^, (The .seven-factor solution added a factor 
that made 
nal factor,) 

When we compared the Run ^ solutions with the Hjdn 3 solut'ions 
we again found great similarities; the Rufl 4. spl^.t^oals ^de more sense', 
thus,' our preferred factor structu-re excludes the ^J^ects of ^meetings and 

teaching tasks, ' / ' . ' 

*^ ^ ' s \ - 
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^ . *Our final choice for a factor solution within diagnostic r^di- 

ology is the Ruu 4,\six--factor solution* The factors can be described in 

terms of the skillsr and knowledge categories associated with: (I) non- 

neurologic radiology; (II) neuroradiology; (III) radiologlx tec?hnology 

(IV) P^^llllpt emergency care; (V) obstetrics-gynecolcf^gy ; and (VI) ^ual- 

• Ity assurance in di^gnostjc radiology. . ^ 

■ • • • • .% 

/ 

. Run 1 and Run 4 Results • * * ^ ' 

In Api^Llix D, Table D.ljwa- present the factor "loadings for 
.the Run 1 / seven-f ac^tor solution and^the Run (l six-^ctor solution. The ^ 
p reafier can compare the factors; They have blaen numbered so that the Run 4 
factor^ *that are essentially similar to the Run 1 factors have the. same 
factor'number^. Thus, factors I, II, lV» ^JRd.V are cpmparable in both feo- 

luti-ons. Factors III "and VI of the' sixrrf actor, Kun|'4 solution separate 

\ ^ \ - V ' ' 

radiologic technology from quality assurance; when combined, they are 

\ ' ^ ' ^ ^ . : ' , • 

mpar^ble to Factor 'VII of the geven-factpr,' Run 1 sofution. The results 
ire summarized in Figure' 11, below. (Note^hlt we -use t ,45 to select . 
falBoT sbrutiqn^ ^nd t -40 to present facftors,) -^If. ' ^ 




^ ^ Both solutions are comparable in thff number pf variables as-* 



^ signed to fact:ors 'and in the p^ercentage of variance accounted f dr. The 
Run 4^ six-factor solution accounts for somewhat fewer variables and, more 
.variance. \ / '~ * * ^ 

•' • • ■ ■ ■ . ' 

The stable Facto?* I raSiologist factor is very similar in ttte 
* * ' . m' 

. ^^"^ ^ • 

two solutions. The^ Run 1 factor iS» preferable b^ecause it .d9es not have^ 

V . ' m ^ 

high* inverse loadings. The Run 4 factor has a hfgh-loadinfe inverse vaciabl 
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Figure 11; COMgARISION OF VARIABLE -FACTOR STRUCTURES BY RUN 



Coipparlsans by Run 



Variables at Percentage 
tAO or More Varlajice 



Total Run 1, 7-f^ctor solution 
Total Run 4,6-factor solution 



Factor I^Run 1 
Factor I, Run 4 

Factor II, Run 1 
^^ctor II, Run A 

Factc^lV,Run ! 
Factor IV, Run 4 

gactor V, Run -1 ^ * 

Factor- V,Run 4t ' 

y ^Factor V^^Ruh 1. ^. ^ 
Factors ftl and VI, Run 4 

factor III,Ru^ 1 

Factor VI, Run 1 



140 


71% 
76% 


91 


34% 


92 


38% 


20 


8% 


24 


14% 


18 


7%, 


/ 22 


7% 


■ 13 


6% 




■ 4% 


12 


4% 




13% 


" 18 ■ ^ ; 


1% 


10 


'6% 



See Appendix D, Table^D 




The Rui) 4 version of Factor II seems preferab]4 for the. *neutorad4.o logy , 

factor' because of the variance it explains and the comple^riess^ of thfe ' 

. * ** . ' I* 

variables invplved for the specialty. This is i^a* result of the^ inclusion 

pf more relevant categories in the factor analysis for 'Run 4 than was , 

the case for Rikf 1> * ' ' . 

The. Run 4, version of.^'actor IV, patiPIt and e!t»|ency eare, . 

I ' ^ - ' 

inCluMs mtJre pharmacology variables and fewer skiils aiid first aid ca^e-, , 



gories than ia Ruri^' l. This reflects trfe different emphasi« in task's* in\ 
ambulatory^, oare and diagnostic radiology. We prefer the. Run versilbn bfi- 
cause its Factor IV is more ^slly distinguished from radiologic technol- 
dgy. and is more suggestive* of nursing re^tWnfements • • * 



""- There is no- doubt that. Factors III and VI of Run 4 better re- 
fleet the worJc in quality assurance ?nd radiologic technology than_dQe^|| 
Factor VII of Run 1. Each pf the two Run 4 factors cotnmarids more vari- 
ables' than than does Factor VII, which serves to represent both functions. 

Thus, the Rv/i 4, six-factor solution appears tlo better repre- 
sent the-issociation of variables in diagnostic radiolo'gy. w<ith the ex- 
ception of Factor. I which we took from the Run 1 solution. , 

A remarkable aspect of the results is the stability of the^ ao- ' 
lutions across the two runs, even though one run covers 560 diverse tasks 
and the other covers a narrower subset of 324 tasks. Tl^ lends cadence 

"to the sblukons chosen and indicates the robust natirre of the analylsis. 

TW-Chr orherTTand.'the differences serve to. remind us that these solutions 
are merely ^ros's'^scrlptions of the data, and -no^t scientific laws. . 



THE FACTOR .SpUCTURE OF TASKS ^ ^ 

f The meaning of the factors really comes alive yhen we examine 

which tasks "load on* which 'factor. In order to follcjw the jresults, a brief 
. review of. yhat the talf factors a-re is presented, and then the task content 
of the factors is described. • • / 

Interpreting the Two-Mode Task Factor Data ^ 

-In the.HSMS two-mode factor analysis method the^selection of a 

skill- and-knowledge variable factor solution determines the number' of fac- 

tors and the nature of the fact'ors. to which tasks can .be assigned . The 

^tor structure of tasks is the assignment of tasks to each factor and 

the 'arrangement of the tasks'of a> factor iiito a hierarchy. 
- ' ' " ' ' '5-22 



■ ^ i 

139 ' « 



^We examined the task structure of the Run 1, seven- factor So- 
lution in oxder to see the structure of radiologic technology tasks in a- 
broad context,", and then proceeded with the analysis of the Run 4, six- 
factor solution. O^e comment only briefly on the ambulatory care tasks, 
because they were not really the subject of this Investigation.) ^ 

^ . : ■ ' ■ 

^ As described earlier, to obtain task factors with the two-mode 
method we first de'cxde on the number' of factors to extract and rotate. 
The number is the solution chosen in the 'prior, analysis' of the factor 
structure of skill and knowledge variables. The task factors are then 
shown an array in which ^he tasks are the rows and the 'factors are the 
columns^ The entries are the tasksr^' numerical loadings on the factors, 
•^Each task has a loading on each factor. To interpret the data one must 
understand what a task factor represents; the sJCLanin^of Xhe loadings, 
and how a task's loading on a factor arises. "* , 



* 6 ' Each task factor is ^ reflection of .a corresponding ^variable 

" ' ft * ^ 

factor in the f^cto^r solution preyipusly chosen. ' For example, in Run 1 
we chose a seven-factor, soLut^n; we got seven task factors.^ For Run 4 
we chose a six-factOr soluti^on? "we therefore got sXk task factors-t- The 
skill and knowledge variables that determine, a variable factor, such as 
Factor II, deter'mine *how tasks ^||JJ. load on the corresponding factor 
(Factor II) among the task ffc#ot's. 

* * 

^ , The meaningiof a task's loadings on^task factors is as follows 

For any given task, the rifore skiJT and knowledge categories it requires^ ' 

of thos^^riables that defeAiin^ a given ^vaAable factor/ the higher the 

task'^s loading will be on the corresponding 'task fytor . The highei;"the 
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task's scale%aiues for those variables, the higher the Usk^s loading 

o . . * ' < • 

on- the factor. (The influence of each variable can be estimated by not- 
ing the variable's loading on the variable factor.) Since a task will 
have -some mimerical loading on all task factors, a given task can load 
low or negatively on factors that are determined by skill or knowledge 
categories^l^^required for the task, Ta^ks with no knowledge categories 
few skills, and low scale values will protiably load negatively on a^ fac- 
tors. Negative loadings are interpreted as less than zero in the usual 



numerical sense. 



We interpret tThe data first by reading across each^row in the 

array and noting the factor on which a task has its highest loadi^. Ve- 

also note on ,which factors a task may hav'fe high secondary loadings (high 

13 

in absolute valu6 but lower than the task's highe&.t loading). ^ 

.Task Content of Factors ' , ' 

'once each task is assigned to the factor an Vftich it has its 
highest loading, the task conteot of the factors emerges. Figure 12, be- 
low, summarizes th^ Run 1 task factors. , It pre^sents .tMfe task content sep 

arately for the aii^latory care tasks and tjie diagnostic ra^Jiology tasks 

h 

of a gi^en fictor. * ^ , \ 



■^^ The afctual computer putput shows factors with "characteristic s'ign^," 
These carry over from the variable factor loadings, to the Corresponding 
task factors. ' For this report we convert negative-sign faotors to their 
opposite sign because it is easier to interpret results' that unifiprmly . 
use negative loadings to mean loadii^ less than zero, and the higher a 
negative figure the lo^r the loading, " ' . 

■^^ W^p the HSMS data ta§ks can load with values above unity,, but most load- 
i^ fall within ranges of ± .90. See Appendix E fbr the tasks* actual 
loadings ^n factors, ^ V * ' 
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Figure 12. SQfgtARY OF CHARACTERISTICS 'OF ^tJN 1 TASK FACTORS 



Factor Number 
axid Nane 


TvtHfe of Tasks with ^Highest Loading on Factor 


^Comments 


> /Ambulatoiry Care 


.Diagnostic Radloljpgv 


^ !• llon-neuro- 
logic rad^ 
iology • 


None ' ' - • \ « % 


^on-rieurologic radiolo- 
gist tasks, including ^ 
most of those also load- 
ing on Factors V and VI. 


Useful for 
eeep^rison. 
with Factor 
I of Run" 4. 


II. Dlagnp«ls» 
t neuroradi-*- 
ology. 


Mosrt- physician diagnosis 
tasks . , - 
• 


Neuroradiology radiolo- 
gist taisks. 


Run 4 com-, 
parison . 


III. Ambulatory 
care exam- 
inations ; 
counseling^ 
.adminis- 
tration, 
meetings . 


Aj&algam of functions of 
nurse practitioner, fam- 
il/liealt^i worker; admin- 
istratibj^ teaching, meet- 
ing and ^unseling tasks. 


Administrative, super- 
visory tasks. 

w 


Use to or- 
der adminis- 
trative tasks 
in Run 4. 


T\7 . Pot" "font" 

and emer- 
, gency 
care . 


Tasks .invol^^g physical 
treatment and, care of pa- 
tients, emergency care; 
,all levels. 


Emergency care, flJrst 
aid, and patient c^e 
tasks; radiologic tech- 
nology angiography ex- 
aminations; all levels. 


Reflects the , 
fact that 
Run 1 does 
not have a 
separate fac- 
tor for rad. 
tech. with 
nursing con- 
*tent . 


V. Female 
care. 


Obs-gyn . operations , ex- 
aminations,^ care, and 
counseling; all level#. 


Obs-45yn. radiologist 
tasks; most load on 
Factor I as well . ^^ 


■Run 4 com- * 
parison. 


VI. Gastroinr 
testinal 
care . 


Miscellaneous tasks that 
include gastrointestinal 
content; all levels. 


GI radiologist tasks; ^ 
most, load higher on 
Factor I. * 


No^ useful* 


VII. Radiolo^ 

gic tech- - 

nolt)gy, 

quality 

a o o u ^ u t A. w w 7 

materials*.' 


Miscellaneous and ECG 
tasks (very f ^w) . 


Physicist, x-ray equip- 
ment testing, film- pro- 
cessing; rad. tech. ex- 
aminations except angio- 
graphy; all levels. 


Combines rad., 
tech. and 
quality as- 
surance; ex- 
cludes nurs- 
ing content 
for rad. tech. 


Nbn-Fac'tor B; 

• Labora- 
. ^^^ory pro- 
^Hbdores. 


r — 

tab. procedures such as 
preparing and reading 
slides, spun-down sam- 
ples , '''other types of ; 
analysis . ' 


Low-level tasks that 
could b€ assigned 
elsewhere such as * 
urine testing to^ 
IFactor VII. 


A separate 
group not 
reflected in 
factor solu- 
tion. ^ 



t For "detail's > see Appendix -D,. Table D.2 and Appendix E. 
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' Factors I and VII are exclusively diagnosdi radiology factors. 

s • ' ' - 

Factors II, V and VI combine ambulatory care and diagnostic radiology tasks 

dealing with ^he nervous system, obstetrics-gynecology and the gastrointes- 

tinal tract, respectively. When the ambulatory care, tasks are removed ' from^^^ 

these three factors they refer to* radiologist specialty tasks exclusively. 

Factor I is also a radiologist task factor; Thus, Factor IV^ \jjiich covers 

< 

emergency care and ^^sical treatment , *and is essentially a nursing factor, 
is 'the only factor thaftriily bridges the two areas of diagilostic radiology 
and ambulatory c^re. , This is also the area of most task^ overlap. 

In this solution we had our first insight into the dual nature 
of the raftoiogic technologist's function. The radiologic technologist ex- 
andnations that most heavily draw on nursing knowledge, such as in angiog- 
r'aphy, -load on Factor IV; this is because Factor VII accounts for the tech- 
nological* aspects of the field. So the tasks of equipment- testing and 
quality assurance 4oad with the other radiologic technologist examination 
tasks on Factor VII, 'and the radiologic tecl|plo^ist tasks are split. 

numbex of tasks made ^ no sense on any factor, but seemed some- 
what interrelated. It seems that, wifh a different set of tasks,' they might 
be part of a new factor. For Run .1 these were laboratory procedures such as 
preparing and examining slides. We created a separate non-factor group, 
group B, to differentiate it from non-factor A in the Run t<5. Jesuits. 

<, ■■ 

Figure^3, below, summarizes th^ task content of the Run 4 task 
factors. ThiV^structure proved to be the most informati^ ,Mnd useful for- - 
our needs. ' Factor III • an exclusively radiologic technology factor. All 



Figure 13. SUhBiARY OF 'CHARACTERISTICS OF RUN 4 TASK FACTORS 



Factor Number - 
and Hame 


\ , ^ 

Type of- Tasks Loading on Factor 


ft 

Comments^. 


I. Non-neur- 
ologic 
radioiogy. 


' * 

Radiologist tasks in all specialties except 
*ne^uroradiol<5gy . 43verlaps with Factor V, 


Only radiologist . 
tasks; compare - 
with. Run 1. 


II. Neuroracl-' 
iology, 


Radiologist tasks in neuroradiolpgy , 


Only radiologist 
Casks , • 


III. Radiolo-' 
gic tech- 
nology,^ 


Al* patient examination tasks don^ by rad- 
iologic technologists , 


Only radiologic 

technologist 

tasks. 


IV, Patient 
and emer- 
gency 
care. 


Emergency , care, medications, fixst aid;, 
tasks dealing with patients ' care: all 
levels. 

\ ■ . 


All tasks deal- 
ing awith patients 
and witb**ambigu- 
ous loadings were 
assigned here. 


V/ Obstet- 

rics-gyn- 
ecoTogy ' 
radiology -» 


Radiologist tasks in obstetrics-gynecoldgy. 
Tasks also'loaS'on Factor I. , . ^ 

\ 


Only radiologist / 
tas|cs , » 

' 


VI, Quality 
assur- 
ance, mat- 
erials . 


Quality assurance program plannitig (tasks 
done by physicist), xxray equipment and 
film processor testing; surveys ; .caring 
for equipment; . all levels, 

V 

/ 


All tasks dealing 
with materials, ' 
equipment , records, 
housekeeping, 
and with ambiguous 
loadings were as*- 
slgned here. 


Non- Factor A. 
Adminis- 
tration, 


Administrative and supervisory *tasks, 

/ 


A separate group , 
not in facfor so- 
lut'ion; reflects 
Factor III ^ 
Run 1 , 



For details, see Appendix D, Table D,2 and Appendix E, 

the radiologic examinations load solely on this factor. Factor VT_, jg 



the factor for quality assurance and the activities associated with the 
physicist in diagnostic radiology. The patient and emergency care factor, 
(ly) is quite clearly nursing oriented, . , 
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As. mentioned earlier, there is a problem with iUw-level tasks 
Which require so few skills or knwledges, and at such low levels, that 
they have ambiguous loadings . lThe5^ave low loadings on all the factors, 
and thei?^e is no significant difference ambng the loadings from one factor 
to another. The Run 4 factor structure provided a simple, reasonable answer. 
Only two of the factors show a wide range in the levels of the tasks load- 
ing sensibly on them. (Tlie three radiology factors and the radiologic 
technology factor are not accompanied by lower-level tasks.) However, 
Factors IV and VI both have tas,ks of varying ^levels loading on them. Factor 
IV deals with people , and Factor VI deals with equipment, materials and 
' ' r^fcords, i.e., things . This classic breakdown is useful for our purposes. 
' Where low-^evel tasks had ^n±>iguous loadings we as^l^dd each to one or 
• the other factor depending on whether patients were' involved in the task ^ 
or not. With patients, the assignment went to Factor IV; without patients, 
to Factor VI. , ^ 

the remaining tasks are administrative tasks/ They were as- 
signed to a non-factor groupirig based on their loading on Factor III in 
the Run 1 solution. We call this non-factor A: administration. 

The Run 1 task factor structure- proved useful fpr ordering the 
tasks of Factor I, for assessing the relative position of the teaching and 
meeting tasks eliminated from Run 4, and for ordering the supervisory and 
administrative tasks of Run 4 that we grouped as non-factor A. ^ - 



Of the 324 tasks of Run 4^ 18 were assigned to mo.re than one factpr/ Most 
* of these are th-^^radiologist tasks- in obstetrics-gyaecology . Only one task 
appears on more than one factor in thd jgroup covered by Factors III, IV and 
" VI.. The assignment of all tasks, to faitors is presented by task and factor 
• numbe* in^ Appendix B, Table B.2. ,\ - , * 
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gorles than others at level 2. However, we did not feel that three tasks 

16 

warrant their b^ng grouped at a separate technologist job level. 

The administrative tasks of non-factor A were assigned to ,; 
levels based on point score orderirfg and the w^ in which these tasks 
relate to other tasks. These groups are likely never to become separate 

' jobs. They \»ould-be at^arched to jobs created from comparable levels In 
Factors III, IV, and/or VI. The non-factor A tasks were assigned to two 

"levels: technologist (3) and supervisor (4). ^ ^^^V^ 

The tables in Appendix E present the tasks of the quality as- 
surance (VI), radiologic technology (III), and patient and emergency care * 
(IV) factors, aad nori^f actor A (administration) in descending order of the 
* tasfcs' point scores. The tables alsa present* the tasks' loadings on 
their Run 1 and Run 4 factors, and their- assigiiments to job levels. 



*A11 the other level 2 tasks could be learned in a program of much nkf- 
rower scope than that leading to the reg.istered nurse license. We sug- 
gest, therefore, that, should these tasks be able , to be assigned to a 
patient care technician, the additional training for tlie^e three tasks 
could be provided. Special permission to function in these task^ could 
be obtained in stAtes where injections require the RN license. In Fig- 
ure 1, presented in Chapter 2, we show these tasks as overlapping level 
3^» but assigned to a level ^ job. 

The radiologist factors (I, II and V) require so many categories that 
deriving point scores becomes a nvassive undertaking. It is not needed, 
because all the tastes on each factor are obviously at .the same level.* 
The tasks in. these factors are listed in Appendix E in djsscending order 
of their factor loadings. ' ' ' 
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Tasks Used in Factor Analysis by, Code and 
Abbreviated ^5ame. ' 

Skills and Knowledges Identified in Ambu- 
latory Care and Diagnostic Radiology. 

Health Services . Mobility Study Scales. 

Summary of Two-mode Factor Ana!^^sil>^e- 
sults . - \i 

Factor (strut!ture of T'as/ks:*The Arrange- • 
ment o3 Tasks Within Factory. 



APPENDIX A* 



TASKS USED IN FACTOR ANALYSIS 
BY CODE AND ABBREVIATED NAME ' 



TASK. ^ " a 
CODE ABBREVIATED TASK NAME SOURCE 

1 Qc^trducting a radiographic barium #neina study of low^'pi^astro- . 1* 
in1?estinal tract of any non-pediatric patient, X 

" 2 Conducting a radiographic ffarium swallow study of esophagus of 1 
any non-pediatric patient. 

3 Conducting a radrographic barium study of upper gastrx^intesti- 1* 
nal tract of any non-pediatric patient^* 

4 Conducting pelvic pneumography and/or pangynecography of non- 1* 
y infant female patient. * ^ • , 

5 Conducting hysterography or hysterosalpingography of a non-pe- 
diatric female patient. 

. ^ 

6 Reading, interpreting and^ making .recommendations on routine ra- 1* 
diographic materials; dictat^ing findings and recommendations. 

' 7 Observing and evaluating wock of radiologic technologists or 2* 
students in diagnostic radiography, and. deciding whether train- 
* ing is needed. 

8 Shutting down computerized transverse axial scantling equipment. 3 



9^ Diagnosing medical condition and deciding care for non-child 
patient . ^ - • 



a 

Hunibers 1, 2 or 3 refer to the volume numbers of Research Tie- ^- 
port^No. 7, Task Descriptions in Diagnostic Radiology , in which 
the task descriptions appear. Asterisk (*) indicates that 4:ask™. 
was used in an earlier pilot test of the Health Services Mobil- 
ity Study method at an ambulatory care center* Tas^^with aster- 
isk and number were used^rin pilot test and also we'i^e found in 
diagnostic radiology. 
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TASK 

CODE" ABBREVIATED TASK NAME * SOURCE 



10 Deciding whether to proceed with care and administer medica- , * 
tion to non-child patient. . ' 

11 Performing routine pelvic exam on adult female patient. * 

12 Removing a wart from non-child patiept . *' 

13 Setting up and teaching IV apparatus for* non-child patient. * 

14 Evaluating a skin specimen slide for fungi'. * 

15 Cetermining presence of trichomonas on slide. . * 
Examining a slide for gonococcl. * ' . * 
Determining if suspect EKG reading is true %r artifact. * 
Drawing iApod from any non-pediatric patient's vein^on orders* 3* 



9 Administering test for allergy to .iodine based contrast medium 3*"^ 



of an^,/patient . 



20 Directing respiratory tract tomography. , 1 

21. Informally instructing interns, residents in patient care. * 

22 Responding to cardiac arrests call; pro\^ding care. •* 

23 Filling in forms and letters describing patient's medical con- * ' 
ditlon for institutions. 

-24 Assessing urgency of follow-up for no-show patients. * 

25 Participating in Team conference' as internist. * \ 

» ft 

26 Pairtlcipating in committees a't institution. * ^ * ' 

27 Giving lectures to staff and students on health an4 medical * 

subjects. • ^ ' 

— « 

28 Providing emergency life support -care. ' * 

29 Informally instructing subordinates in patient care^ * 

30 Making spinal tap of adult patient. ^ *, 
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TASK 
* CODE 



ABBREVIATED TASK -"NAME , 



SOURCE 



33 
34 
35 
36 
37 
38 
39 

41- 

42 
43 
44 
45 
46 
47 



Taking bone marrow specimen from advilf patimt. 
Suturing lacerations. ^ , 

Removing any patient's sutures.* . . 

Incising and draining abspess or boiL.__ 

Examining spun-down urine sediment and supernate. . ^ ^ 

Examining blood slide. 

Providing treatment of injuries. ^ . ^ 

Removing foreign object from eye and/or ear. \' 

Diagnosing bbs-gyn condition and deciding care, for female pa- 
tient. * ^ ' 

Deciding whether to administer or change'~metficatio^ for female 
patient.- * * ' 

Cauterizing, performing cervical biopsy i removing , polyps , in- # 
sertiiig lUD, correcting Tsfetrofl^xed uterus,' providing vaginal* 
care for female patient. ■ ^ ► ' 

Providing fe|||^ility assistance for female patient. 

Delivering ^ baby through the vagina. ^ ' ^ 

Conducting Cesarean section delivery. 

\ ' • ' • 

Conducting currettage abortion. 



ie 



49 
50 



Conducting saline abortion.' - ^ 

Conducting -surgical excision of uterus, ovaries; hysterectomy 
through abdomen or vagina . ► * * , 

Conducting vagi^^-plas^tic surgery, or correction, of vaginal 
hernia. * • ' 

Conducting ligation of fallopian tubes. 

Taking sample of amniotic fluid from pregnant patient. - 
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• • TASK » ^ y ♦ • 

* . CODE, ABBREV IATED TASK l^AME . ^URCE - 

f ' ^ > « ^ ' ' ' 



\^ , V 51 Determining presence^* of. monilia fungi on slide. - - * 

, * 52 . Coittributing to Team conference as obstetrician-gynecologist. * ^^ 
.* * 53* last-ttictlng nurses in obs-gyn patient care. . 



• ' / ^" 5^ ^Partici^a^Pk^ll^ obs-gyn physician conference^ ^ * 

^ ^ ' \7 ^ 55^ Diagnosing heSth ^nd development and d^ijilng ca»e for pe- , . ' * 
\ ^ ^ - ^ dlatric pati'ent. * ^ 

56> Decie(ing whether tp' go ahe th pediatric erffe.and ^dmi'nls- * 
, .^-^^i ter Tjiedication. ' , • ' ' 



57 Remov^g^ foreign ofejecj^^om patient's ear. 



58^ Preparing patient' with foreign body in eye by applying dy^^« . * 
^ strip . ^ , * 

59 .^Remouin^ large blun^ objec*t fjjoin pharynx. ^ 



-v,^ *C<?nducting spinal j^ap of pediatric patient. • , * 

n ' 61 rDrawlrjg blood from pediatric paCienfs vgin. - * 

^fc. b2 ' 'Takilig tone marjiw gample from pediatric patient^ * 

' ^ '^S.^Gwifig iet:^ures, tests 'for ^Jurs^ Practitioners; g;onsideriTig * 
^del^gation of dutiea^ o 

^ . ' \ . ' ^ ' ^ ' 

ideting delegation > * 



6*4 Ijiforma^y Jratinihg Nurse "Pra^'tioners r.ons 
'oj duties . ' - * / 



Preparing specimens sueh as extravascular body fltaids^, wash- 3 
\ ' ft, . ^ • ings, c^ll and/or , tissue, biopsies for transportation to labor- " 
^ ' ' f atory- - '* * / *• . 



' ^66 / Formula tijjg a problefti for. iclinicaj[^. research in diagnostic 'ra- 1 

^ 67, Coi>ductirig '^Literature review for cliti;L5eal ^research problem in 1 

- ^'"^V ' r <^^i^3l|t:ic radiology. f • ^ 

- # - ' * * -^-^^ * ' ' 

- ' ^« "68 Preparing research design, in clini'cal diagnostic radiology; ^ , 1 

#;. ^ svi|5'fervising resea;:ch;^ analvzflig, fevalua^ing results;' and pre- 
. V /( •• ■ • • ^ 

hi'- . .« - - ▼ fr_ .■ 
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"TASK 
CODE 



ABBREVIATED TAStC NAME 



. SQURCE 



69 Prpcessing exposed x-ray film in automatic processor. < 



r 



3* 



:4 



iispecting, cleaniri^and Readying x-ray fl^m^and prcftessing . 3* 
uipment ^r use.. , ■ ' ' ' * „ • 



r 



ERiC 



71 Processing exposed x-ray film manually.^ 



72 Loading x-ray" film c^ssette(s), nonscreren film holder(s), box- 
^ (es), &oci/or roll film cartridges. • ^ . . * 

73 Reassuring any, paH^fit lind/or accompanying adult 4b6ut' x-ray 
and/or fluoroscopy p^oc^dures. 




74 Explaining to any out-pati6nt' or accompanying' adult prfl^per at- 
home pracedures to follow prior to coming for radiographic or 
fluoroscopic examination* - 

75 Ttiarisjating ^ Spanish-Eijgiislj conversation. J 

• ■ • ^ s'* ■ ' 

76 Checking supplies Ind ordering non-4rug materials^ needed by , 
department* . ' • ' ^ 

77 Providing emergency 'care for any patient having advei^se reac- 
" tion to. radiographic contrast m^dium,^ procedures*, or a'ccid^ti 



3*. 
3* 



3* 



3* 



78 Checking and jacketing patient's radiographs, ultrasortograrns, 
and/or C.T.T. scans with requisitfon sheets and- prior*- diag- ' 
nostic materials and placing for filing or interpreting. 

79 Preparing barium 'sulfate contrast medium as orderec^or for 
• ' standard use. . ^ 



80 Preparing materials. or trays with medications and materials 
m Jpr-^pecial treatments qr procedures according to standard 



Srders . 



81 Providing technical quality r^iew of **plain f 1^*1 radiographs . 

82 Provimng clinical training for radiologic technologists or 
students in ;radiographic ^technology! f 

85 Identifying obvi^ous medical condition of adult *and following up 
on care. 

84 j'erforming pelvic exam on adult female including, specimens ^ . 
and follow-up. ^ - , * ' *^ ^ :! 

. ■ ' . ' . • ' " • - 



3* 

3* 
3* 

2* 

2 



CODE •> • . - r - ABBREVIATED TAgK "NAMfe 

■•• •. ..■ A- •■ ' . , ■ . ■ - 

• 85 tondiicting post partum examination and evaluating condition. 

86 Conducting* prenatal -examinatlQn of pregnant patient; reporting 
abno^rmallties . ' 

87 .Evaluating -or following routine prescribed treatment or care* 

88 Identifying a juvenile's kealt^^ondition. 



LtlJkoT 



89 Assessing- ^bndition of neonat^Bw following 
" 90 Providing post-hospitiL visit ' t6 chronic schizophrenic patient. 

91 Administering first aid in emergency; , 7 ' 

92 Removing tbrd^dd stitches i^ appiropriate. 

> ^ ' - \ ^ . • 

93 Applyfng prepackaged tine test fp^^'B. ^ 

* "* ' • 

^ 94 " Assessing tine test'reactiM after time^ laj)se5^f ollowlng "up 

on results. ^ * * ^ ' 

95 Testing a .urine sample by tablet or dipstick method^ and^ record- 

96 taking a throat culti^re specimen and labeling. 

' * " i ' 

97. Xeti^hing parent 4iow* or collecting specimen from child for p^n-_ 
worm test. ^ — — ^ 



pati€ 



98 "Obtaining a clean ^tch urine specimen from any patient and 

preparing for laboratory. . ' 

99 Administering and scoring a Snellen vision screening '^est of 
any non-infant, patient and referring for further tests. 

100 -Giving Denver Development test to child.. 

, . . . P. ■ ■ 'A 

,101, Counseling in sex, contraception, yD, abortion. 

' ' *' ' ' 

102 Reinforcing" or explaining to pati^t chronic or special care 
procecfures for dail3r living. ^ 

■ * * ' * * 

103 Measuring, fitting diaphragtn for female patient. 

104 Administering common range of motion exercises on prders, to - 
any patient. . , ' \ ' . 

153 . ' 



105 Irrigating, dressing, bandaging wound or. t)urn as appro- 
1 pri^e. 

V ■- * • ' " 1, 

10\ Teaching patient postural dr^iirage technique. 
^lo7 Teaching patient sfelf examttiation and care«of breasts. 

108 f Teaching patient^ reagent or dipsticK \urine test-. 

109 Teaching any patient irrigation, change, care of coloston^. 

110 Answering any' patient'^ questjions on care ^ RS level. ^ 

111 Providing saf ety inspection of patient 'sTiome. 

112 Teaching a diabetic .patient to take medication or, iilsulin 
injection! . ,1 ' ^ ' 

113 Giving any, patient general reassurance. , 

114 Giving pragmatic counseling to patient on personal problems. 

115 Detidifig on' and* ariranging referral of patient to agenty. 

116 Deciding or and/or arranging for transportation for out- 
patient to and/or from treatment or. "examination • 

117 -Iitrig^ting arid changing indwelling* catheter . - ^ 

I ' . ' . - 

llS^Teaching patient irrigation o"f indwelling catheter,^ 

'Teaching parent how to prepare infant's formula, how to feed, 
bathe, xiiaper infant. 
' ' %• 

120 Preparing, presenting classes for Family Health Workers; eval- 
luting students. * ^ > - t 

121 Participating in Family Health Team conference, as Nurse Practi 
4 tionet.'' ^ • . «^ 

122 Co'orditjating tnulti-agency examinations .for patient. 

123 Instructing Family Health Workers --tSr^urse-interns in patient 
care. * ' * * 

124 Arranging to cover temporary or permanent s^ff shortages. 

/ * ^ 
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TASK 
• COBE 



ABBREVIATED TASK NAME' 



SOURCE 



123 
• . 126 
127 

128 

129 



Participating in RN* cdteiitte« work on health care procedures. 



Appfpving 'or changing requisition forms of subordinates* 

* ^ I • 

Planning , and approving subord^ates ' *pati%nt yisit work^ ^ 
schedules . , ^ , , 

Checking supply, of fiarcotics or^ rtgulated drugs (pr, wi^tneksing 
coun^); reorderTf^, picking upy and restocking. ; ; 

Checkihg supply and ordering nofl-narcotic medicinals needed by 
department . ' ' ^ 



130 Obtaining pharma'ceuJiicals^ as' ordered hnd storing 
131/ 



Making assignments' of ^ptaff/to work areas, procedures / and/or 
MD's and/ot vacations and lunch hours, ,^ , • ^ • 

132. Requesting repair, replacement^or father services of another 
' - hospital department orally and/or filling, out requisition. 

« * ■ , 

* 133 Administering subcutaneous or*r intramuscular injection for any, 
• patient according to MD's orders after having quantity checked. 

134 Logging and/or tallying patient services and/or Instructional 
cas« record materials for use in record keeping, billing or 
instruction. * ' < 

135 Cleaniag an examination or treatment room afteiVuse. 

136 Checking and storing order for non-narcotic drugs and/or sup- 
plies. 

137 Delivering Jprepared -specimens 'or' cultures to lab or incubator < 

^ V 

138 Reportinp, observed symptom^ and concerns of any pati^t^t to 
physician or staJf taemberr . \ ^ 

" * »j ^ 

. 139 Assessing results of tine test. ^ . ^ ^ ^ 

. 140 Teaching patient how to dcr urine/test using tablet. 

141 Testing stool specimen for blood u^ing t^ablet. 

142 Administering rectal medication as Ordered. 

143 Ca^heteri2ing any female urethra as ordered. 
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3* 
3* 
3* 
3* 

3* 
3* 

3* 
3* 
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TAS5 
CODE 



ABBREVIATED TASK NAME 



SOURCE 



144 
145 

146 

147 

148 

149 

150- 

151- 

152 

153- 

154, 

155 

156 

157 

158 _ 

159 

160 
161 
162 



Prepar^g hof water sterilizer for use.* . . * 

Preparing treatment or examination eq^iipment for steriliza- *3* 
tion in* autoclave. , « " , 

Setting autoclave. • ^ * * 

Preparing or changing technique chstrts. fot specific x-ray an3 3 
fluoroscopic equipment on' orders. ' ' * 

' '* * 

Answering patients' phone questions a£ LPN capability, ^ 

' f ' ^ S i 

* -- ^ . » 

Sterilizing equipment in hot water steriliser. 

Checking medications for expiration dates, ^» , ^ ' ' 

Preparing treatment or examination room(s) for tise. ^ 

Administering prepacked smallpox vaccine to any p^tlen^t oji ^ 
ers • ^ 



4r 
* 



Assisting physician or co-worker In special examination- or 
treatment procedures. " * ^ 

Participating in Unit Q^ferfence as LPN.. ^ 

Obtaining urine specimen on orders. . ^ 

Irrigating, cleaning, dressing or redressing any patient's^ 
wound, burn, or opening Tor catheter as order^eM. \ ^ - 

Checking chart for entry of lab results. ; ''^ \ 



3* 



3*. 



3* 



Informally observing and 'evaluating patierrt car6 work^of p&ts- 3 , 
ing and technologist staff In diagnostic radiography ^ and ^ 
cidlng whether t-raining is needed, - ' / ' 

Checking reason foi* non-appearance of out-patietvt for examir - * 
nation or*treatment find arranging for resche4uling . , ♦ ' 



Escorting patient within institution. 
Weighing and measuring patient and recording, * 
Irrigating ^patient *s ear with ^lution as ordered, ^ ' 



f 
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TASK 
CODE 



ABBREVIATED TASK NAHE 



SOURCE 



163 Filling out' institutional repprt £onn (such as for cancella- 
tion) as ordered by MD» . " . ^ 

164 Filling out patient identification infohnation on labels and. 
forms in anticipation of need or as requested. - • • 

/ , 

165 'Keeping attendance rec^ords and recording or reporting exces- 

^sive lateness a^nd/or absenteeism, 

166 Usin^ isolation and decontamination ^techniques to prepare ex- 
amination or treatment room or- area and clean up afterwards 

; for patient with infectious or communicable condition. 

167 Inspecting and cleaning intensifying screens in' ca^ette* hold- 
ers . ^ 

168 Taking throat -cultures^ from incubator for assessment by 
physician. ' ^| * 

169 , Collecting physician's assessments of throat cultures. 
VO Assisting patient in'dressing. / 

? need for physician tovsee emergency pa- 



171' Asses 
tien 



ssing tirgency of need for physician tovsee emergency 
t. ' /\ 



172 Takirtg stoo'l specimen from^patient and testing for blood. ^ 

«, 

173 Checking accuracy of x-ray machine tifeers (except phototimers) 
with spinrjing top. test. 

174 Washing and placing equif)menc in sterilizer, ^ , 

175 Performirtg penetrometer calibration test of kyp or mA Selec- 
tors of x-ray machine autput . 

# 

176 Removing sterilized equipment from autoclave and storing. 

177 Treating patient for rifigworm on orders. 

^ - 17^ Checking, preparing fluoroscope controls (and phototimer) 

179 Preparing bo^,tl,e for intravenous infusiorf. 

* ' «• 

180^ Preparing blood Samples for the laboratory. ^ 



4# 



3* 



3* 



3* 
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CODE' 



ABBREVIATED TASK NAMg. 



SOURCE 



181 Catheterizing any male or female patient 's -urethra with re- 3* 
tention balloon catheter. ^ 

182- Setting up and using suction machine to clear airwaf^or to *3* 
assist with gastric lavage. 

183 Inducing vomiting in patient with medication on orders. . * * 

^ V' A- 

184 Relocking equipment box(es) with breakaway lock. ^ . * 3* 

'18^ Administering oxygen from portable or piped outlet , unit iising , 3* 
^ oronasal or nasal'mask according to MD's orders. * , - ^ m' ' 

186 Orienting new staff member(s) to departmental standard operat- . 3*, 
ing and^ adininistrative-procedurers , floor plan, location of 
equipment and supplies, record kee^ping. 

187 Checking cassettes for ^proper film-screen contact. 3 

188, Applying cold towels, compress, or ice bath to patient to re- * 
' duce fever, on orders, 

189 .Treating patient f* lice by shampooing, on orders. / * 

'190 Assisting patient to or from "wheelchair ^ stretcher, bed, or " -3* 
table, and/or transporting patient to designated area. , • 

191 Applying splint on orders. ~ , ' ' ^ * > 

192 Inspecting, checking, preparing xeroradiogra^y equipment for * 3 
use'. <i ' ♦ » * ^ 

t 

193 Having ^ny patient and materials prep&rad for special proce- 

^ dure and readying patient for examination. 3* 

194 Admlni'Btering eye or ear drops to -any patient on orders.^ * ** 
'« 

195' Applying an eye patch for any patient on orders. 

Giving patient enema kit and instructions for us^e. • * 
197 Reinforcing prescribed diet and medication. 
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"19& Administering medication orally to any patient According to 3* 
MD's orders after having" quantity checked* 



TASK * - 

CODE ABBREVfATED TASK NAME - SOURCE 

199 taking and recording vital signs (temperature,, pulse, resptr^- 3* 

tion and blood pressure> of any patients 

200 Applying hot compress to patient on orders. ' ■ * » 



201^ Giving cotd water or alcohol rub on orders, 



202 Giving introductory information on birth control devices on ^ * 
orders, ' - . 

203 Reinforcing a^y patient's diet ajid suggesting ethni^T substitutes. *^ 

204 Providing orientation tour of facilities and proqedyres at ' * ^ 
Center to^visitors. . . ^ 

205 Giving a patient an enema on doctor's orders. * * 
J06 Examining, treating bedridden patient for be^' sores. ^ 



207 Testing plaster in home far lead and repotting positive finding, 

'208 Collecting stool specimen from patient and taking' to lab. 

209 Giving alcohol bath to patient for fever; reporting if no ^ 
effect. 



2UD Bathing any adult bedridden patien-t. * * 

211 Teaching parent to bathe and diaper an infant- * 

212 Assi3ting any non-infarit patient to bathe or shower* * 

213 Treatlng^a baby for cradle cap. * 

214 Shampooing a patient with itchy scalp. ^ 

215 -Teacjiing a parent how to prepare an infant's formula. , * 

* ' _ ♦ * 

216 Teaching bottle feeding and burping to new mo^er. ' , * 

217 Preparing food; feeding non-infant patient* ' * * 

218 Bandaging or changing bandage of patient's minor wound ^s * 
ordered, ^ [ ' ^ 

219 Accompanying patient to any social agency. * 
V " . A-12 ' 
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TASK 

CODE ^ ABBREVIATED TASK NAME ' ^--^ SOURCE 



220 Calling person to phone or writing message. ^ , * 

221 Making oral presentation on good health practices to com- * 
^iminity people. 

222 Making photocopies of documents, collating, and stapling. 3* 

223 Making up unoccupied B^ti or stretcher bed.-'^ • 3* 

224 Deciding whether to makfe Sn^ making an occupied bed.- 




_ )ecidin^ whether patient n^ds homemaking services and doing 
^ if so* decided. - ■ < 

239 Parfic^lpatlng in Family HealthWeam conference as Family * 
Health Worker. 



* 



225 Checking patient's med^ines and having'old ones discarded. ' 

226 Giving basic sex education,- contraception and abortion infor- 
mation to patient. ^ 

22^" Ch^ckin^ for presence- and condition of emergency supplies in 
proper locations; and restocking as needed. \ 

228 Teaching TB patient and family proper health practices. 

229 Changing patient's colostomy bag and irrigating on orders. 
230' Preparing materials for use in a cathetej-^irrigation. 

231 Delivering and/or picking, up forms and supplies. 

232 Helpin'g any patient needing assistance in walking. ^ 

233 Teaching patient how to ^rrigate eye with water. 

234 ^Delivering medicine to any patient and explaining how to take 

as ordered. 

-235 Judging what supplies are needed and requesting. * 

236 Discussing personal, social, health problems with patient. 

237 Di^Hsing consumer protection and helping patient with bud- * 
gjffig. 



* 



TASK ' ~ ' ^ 

CODE : ABBREVIATED TASK NAME SOURCE 

♦240 Deciding and arranging appointment for patient at Center.^ * * 

241 Providing job orientation ^o new co-worker Faunily Health Worker. * 

2A2 'Discussing job description accuracy.. ^ ' * 

^243 Restraining any patient. 3 

244 Teaching patient or parent temperature taking and care of ' * 
th e rmome t e r . ^ c " I ^/ 

♦ - , - _ ' 

245 Orienting and taking intake Information f rom^ new family 1pt. * 
Center ... 

246'. Reviewing intake information on family; assessing priority of * 
problems. 

247 Deciding whether family that moved should stay with Family * 
Health Team originally assigned. * ' • ^ 

248 Conducting routine prenatal examination. ' ^ 
24^ Conducting routine post partum examination. 

250 Conducting routine neonate, examination . 

251 Conducting routine examination of any patient tpver six months* 

*^ . • ' 

252 Conducting routine examination of. chronic^ disease patient. 

• 1^53 Following up on patient discharged , from hospital. 
'254 Planning a weekly work schedule'^ for approval. 

4 

255 Contributing opinion at Unit conference 'as Medical Assistant. 

y^256 Administering prepacked polio vaccine on orders. * 
^ % 

251 Administering and "Coring Keystone or Snellen vision screen- * 
ing test of a^ npn-infant patient. 

258 Reinforcing 'patient iti use of contraceptive. * 

n * 

259 Taking partial. history from patient. ^ ^ 

260 Preparing a, hypodermic needle with injection dosage on orders.' 3* 
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-TASK . 

•CODE ABBREVI ATED ,TASK NAME SOURCE 

S » — ' ' I 



261 Answering telephone in Unit and taking message. 



it 



262 Taking an electrocardiogram of .any patient as ordered or * 3* 
detertalned , * 

263 Cutting and mounting an "EKC strip ^ a'-self-adhesive EKG chart, . * 

264 -Ordering duplicate copies of forms ,^ records, or documents. "3* 

265 Filing or obtaining records from files by patient identifica- * 
tion jnumber and/or name.^ : ^ 

2^6 Placing and arranging non-drug supplies. ' ' ' * . 

^ 267 Processing exposed Polaroid x-ray film with Polaroid automatic 3* • 
prpcessing equipment. ' 

268 Replacing cardiograph' paper in EKG machine(s). , . * * 

269 Loading empty cassette with Polaroid :^-fay film, 3*^ 



270 Demonstrating and explaining to visitors or staff how EKG is 
taken. 



271 Deciding whether to call staff person to evaluate whether un- . 3* 
usual EKG- reading is artifact, or calling physician in case 

of serious patient distress.. ^ 

272 Preparingftnd adjusting schedules ^fo^ patient procedures. , > 

* 273 Cleaning, inspecting and readying automatic ^x-r ay film proces-' 3* 
sor (s) for use, * 

274 Addijig predetermined instruments and supplies' to prepared pro- 3 
cedure trays, * - . 

r 275 Preparing radiographic subtraction prints, , 3 

' y > ; 

276 Making minor adjustments or repair jDn Automatic x-ray ^ilm 3. 
processor, ^ 

277 Assigning scheduled patients^ to procedure rooms, in apprppriate 3 
order, _ » 

278 Checking on reasons for nonappearance of in-patients f6r exam- 3 
"inations or treatment. ' • V 
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TASK 
CODE 



ABBREVrATBD TASK NAME ' SOURCE 



279 Notifying ward or floor personnel to ready and transport in- " 3 
patients who are scheduled for specific procedures af s|3ecific 
times . - - ^ 

280 Participating in n^onitoring of personal exposure to radiation. 3 
by periodically turning in and, replacing film strip in badge - 
worn by performer » ... 

281 Checking in-patients' identity agaiost patients' treatment and, 3 
medication check lists; stamping arrival and departure titnes; 
attaching cards to patients indicating special conditions. 

282 Escorting ^adult out-patients to and/or fr6m -dressing rooms, 3 
.treatment rooms and/or waiting areas < - 

283 On orders, deciding whether wound of any patient needing change 3 
of dressing', needs attention of RN;. changing simple dry dres-. 
sing or reinforcing wet dr.essing. ^ " -> ! 

I. 284 Checking presence and .functioning of oxygen and/^r suction * 3- 
equipment, and amounts of oxygen. . ^ ^ * 



)ropir loca- 



285' .Checking for presence of emergency supplies in propi^ 
tions. 

• , - 

286 Filling out standard ordei: for linen; picking up, folding and 3 
storing. * < 

287 On orders, pliicing order fdr specific dietetic meal; picking' * 3; 
up, delivering, and feeding patient if so decided.' • 

288 Filling out and delivering standard, order for fpod items for ^ 3< 
department ; picking up, and placing food for ^'orage. ^ 

JB9 Bottle feeding a ^baby with pre-prepaired formula. ^ ^ 3 

290 Changing any patient's colostomy bag 0n^o|"ders. 3 

291 Taking and^ reporting temperature of any non-pediatric patiei:iLt ^ 3 
with oral thermometer on orders. ^ . ^ . 

. , ' ' . • ' r 

292 .ObtainiYig and examining freah -stool frotn any patient and re- 3 
"porting 'unusual or suspicious appearance, on orders. ^ 

293 Attending' personal meeting with supervisor on functioning or * 3 
person4l, work-related probl^^g. ' ^ 

^ A-16 . . ' * . 
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TASK ^ 

CODE ABBREVIATED TASK NAME SOURCE 



294 Assigning subordinate and expi^ning assignment to transport ^ ^ / 
0 patient, obtain materials or docitaients, or, assist co-worker. 

295 Participating in meeting of* nursing personnel in X'-ray depart- A\ 
ment. 

296 Providing first aid in x-ray depdrtm'ent emergency. 3, ' ^ * 

297 Obtaining and checking keypunch control card for serial cas- 
sette changer as ordered. 

%S Administering medication otally to arty patient according to 3 
, MD's^orders. * " - ' f - 

299 Administering subcutaneous or intramuscular injection for any 3 
patient according to MD's orders. *' 

« 

306. Cl^ecking and submitting accumulated patient's treatment and 3 
medication check lists for in and out time stamps, 

/ 301 Diapering a. baby. ^ . 3 

302 Placing or .making call and delivering non-medical message at 3" 
patient* or cQ-y7orker ' ^ request . 

V - • ■ • % ' . 

303 Arranging, measuringf^-and recording food intake and excretory 3 
» output as ordered. 

304 Readying' emergency "Sart . ^ - '* ' ^ ^ m. 

305 Providing informal clinical trainir,! in patient care for noo- 3 
MD personnel'in diagnostic radiography. ^ 

306 Formally evaluating subordinates' work by filling out descrip- 3 
tive and/or rating-scale evaluation forms. ^ 

307 Conducting a private personnel meeting with subordinate. 3 

308 Setting up and monitoring any patient's electrocardiogram dur- 3^ 
ing special procedure* 

309 Calling and participating as supervisor in meeting of ,.subordi- 3 
nates in department. ■ 

'310 Selectirig gastrointestinal and biliary tract radiographic ma- 1 
teifials for use in ca.'^e conference or lecture presentations or 
for inclusion in library. 
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CODE 



^ A^REVIATED^TASK "NAME SOURCE 

311 Decid^ing on type of urograpViic |itoce<iure(s) to order for 1 
{ patieiit in colisultation ^ith rererring physigian and/or spe- ^ 

^cialists. ' \ ^ ^ > . ' ' ^ ' — i 



t 



3*12 Conducting intraVeno^ pyelography (lyP) examination of afiy ^^^^ IlH 
non-pediatric patient. , *^ . f.* . 

313 t Directing nephrotomography of aoy patient. ' ' . ^ i 



\ 



31A Deciding whether to ofder non-neurologic computgrized tran?-' , '1 
. verse axial tomography for any patient and/hv alterhative 

studies in consultation with referring physician. . • ? * 

315 'performing renal cyst puncture and conducting related radi'd-- 1 

* graphy of,, any patiept. * * . . ' 

316 Assisting in renal biop«^|^ any patient by using fluoroscopy 
^ to place biopsy ne^dle^^j^^^ ' - |^ ' 

317 heading/ interpreting and making recoinmendati9ns on ^tographic 1 
materials; or glWng opinions to co-vforkers; explaining opinions ^ 
or dictating findjKgs and recommendations . 

• ^ 7 4 ' 

318 PrQvidin^ltnical attaining for rad^iolo^y residents in urc^- . 1 ^ ^ 
graphic/procedures . . ^ ^ - . *^ ^ ^ ' *" 

319 ^Applying print eoater t^ photography . . m 3. . 

320 Planning and presenting lectu^||s-.on a&signed^ aspects of radi- ^ 1 
ology t(jfc medical stud^ts^. ^ . 



321 Participating in radit^fogisj^ "meeting to^rrive at overall 

1^^ 



clinic4l and academic ass#flpients of residents in* radiology^. 



32Z'' Decidi'ng on diagnostic radiology library .acquisitions of books, 1 
•journals 'and radiographic materials ; coding library' fi^^pnisi- 
tions*. > , • ' . ' 

323 'jfarticipating in meetings^f radiologists , mrol4gi,sts and - 1 ' ^ 
. ^ nephrologists to discuss new developfffents , cales of interest, 

^■^P problems tn^he fields of urology and urb^graphy^^j^ 

324 Par^cipatihg in meetings of .physicians involved wifh arthri- L 
/' tls to discuss new developments, cases of int-erest and case • 

^ *^rotfl^ms 'in' the field. ^ ' - 



It 
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TASK ' ^ 7~ 

CODE- ^ ABBREVIATED- TASK NAl^. - ' SOURCE 

- ' - - • * . / ' n r . 

525 'PartiC'ipating in meetings gf radiologist^s , surgA^is^d path- ' 1. 
ologists to discuss new cjevelopments j'/eases of 3Blerest and 
case problems in the fields^ of surgary and radiolfgy, , 

326 Participatif^ in diagnostic raiitpj^gy departmental meeting. , 1 



^21 Participating in monitcTring ©f personal exposure to radiatj-on 3 
Iby*^ period i'cally turning in and replacing film strip in bkdge; 
evaluating posted expx?sure\ listings . ^ 

328 Deciding whether to order lymphangiography of an^ patient or 1 
alternative studies and recommending tec^inique, in ' cor>sulta- 
tdion with referring physician. 

329 Conducting lymphangiography of^j^y i^t ^ient . , ^ 1 

* 330 Reading, 'interpifeting and making recommendations on^iymphangi- 1 

ograms , or giving opinions to co-worker^ explaining opinions 
or dictating findings -and r Jtommejidat ions , 

331 Deciding whether to (>rder non-neurologic tomogr'^hy for any 1^ 
patient, or alternative studies, and reccrmmending technique in 
consult^ion with referring ohysi'clan , , * ^ . 

332 Rea'dihg,' interpret Ing^Rd making recormiendations on noif-neuro- > 1 
logical tomograms or giving opinions to co-yorkers T explaining 
J^iplons or dictating findings and recommendations, 

• 333 Deciding on and scheduling cleft palate radiological ^tudy for 
* any patient.. 

» * ' ^ V 

' 334 Conducting a fluoroscopic and 'c ineradiographic cief t palate * 1 , - ^ 
' ^ study of any patient. ^ * ' . 

335 H^keading , interpreting and making •recommendations^ on cin4r^dio- ^1 
^ graphic cleft p^ilate studies; explaining op^nrtbns , making pr#- 

^ sentation, of dictating findings and recommendations. I' 

336 Prpviding clinical tralnin^g .for Radiology' i^idents in iyjiiphan- 1 • ' 
giography procedures. * ■ ^ * " ' , * * 

337 Paf ticipat;ing in meeting^with ptilmonai^y specialists |" surge^s * ;! ^ 
• and pnthplogls ts, to discps? new devel(^pments , ca3esDf i*iC€res t , ^ 

and case problems in pulmonary medicine, surg^^ ^^B^^o^y 

and tHoracic siw^gery. ' * ^ * * 



4 . A-19, 



r ■ ■ : 



16G 



tASK < ; . 

■ CODE » ABBREVIATED TASK NAME ■ ^ SOURCE . 

338 Participating in meetings of physicians, inyolvec^ with plastic 
^ " surgery to dis^u^ new developments, cases af interest, and' ^ 
case proble«ns in the field. * * ' *^ • * 

^•^339 Deciding on type of gastrointestinal and/or biliary radiograph-*"' 1 
ic examinatijns to order ^for any patient inr consultation with 
4^ referring physician and/or speciali-sts . ^ - ^ 

340 Conducting hyprtonic duodenography of > an^^non-pediatric patient, 1 

341 Conducting ^all bowel enema radio^aphic study of any non- ' 1 
pediatric patient. i 

342 ^Evaluat^ng oral cholecystograms pr oral t:holang;Lograms ; con- 1 
ducting fluoroscopy and/or post-fatty meal, post-evacuation * 
study of ^ny^ non-infant patient involved if so decided. * , 

3*43' Conducting percutaneous (transhepatic) cholangi'ography of any 1 
' ' non-pediafcric patient.' 

344 -Conducfting intravenous cholangiography and 'chpiecystogtkphy 
(IVC) of any non-infant patient, |^ \ 



^ 



ERLC 



3{05 Conducting T-tj^'^cholangiography of any patient. - 1 

346 ReS'din'g, interpreting and nfaking#recoTmn^ndati6ns on radio- " 1 

* ^'graphs* of gastrointest;Lnal and/or biliary ^tracts, or giving ' * ' 
opinions to co-workers; explainin^^pifion^ or dictating -find- 
IngSi-^nd recotninendations . 

34? Providing clinical Straining for rad%3^gy residents in radio- ^ 1 
graphic stud^ ^of the gastrointestinal and biliary tracts. 

348 Plahning^nd presenting lectures or case Conferences on gastro- 1 
•^intestinal and bWiary tract- radiology for radiology residents', ^ 

.349 ♦Planning and presenting lectures on gasfroiirtes^tinal and bil-.^*' 1 
iary tract radiology for medical students. ' 

350 ' Cortducting counseling on professional ^r' persom rl pr oblems • * 1 
, with r-esidents in radiology; ' ' • * • 

351 D^cidLn-g on •whether to enter suggested radiographs of gastro-^ 1 
» intestinal and "biliary yractS> i-nto l^g book tased on quality 

arjd educational *ya\ne, ' ^ 




TASK 
CODE 



ABBREVIATED TASK NAMf). 



SOURCE 



352 Participating in' meetings of radiblogist,s , surgeons and path- 
ologists t<i discuss Tiew developtaetits , oases of interest and 
case problfemsXin the field of gastrpinte'st'inal and biliaty 
surgery and xa^^fology*. 

353 Participating in meeting c^' diagnostic- xrray 'department 'tech- 
nologists. * . ^ ' " 



354 Obtaining patient records fof- use in examination , procedure 3 
treatment or conference. ^' 

355 Taking plain film radiographs of fingers, haftcf(s) or wrists , 2 
» of non-infant patient. ' ( \ , ' ' * . ' 

356 ' Taking plain film radiographs of f oreSr^ l^nd/or .e^lbow, joint of . 2 

tion-infant patient^ * * • r ; \ ^ . * " r 

' 357 TakiT^g^plain^^f J-l^^adlogr^pbs f humerus ^and/or shoulder girJ^ife 2 
of nan-infant patient.' ^ 

"" 358 * Taking plain ^i^m^ rab^^ographs of toes, fpot and/or ankl| joint -2 
of non-pedi^tric patien^t . ^ * • ' - 

359 Talking plain film radiograph's of TegCs), knee(s) and/or fe- ^2 
**^mur(s), of nOTl^^nfant patient. ^ . ■ 

360 -'Taking plain film radiographs of pelvis, ^hips and/or upper- ^ 2 

femora of non-iaf^nt\ patient-. . ^ ^ 

361 Taking plain film radiographs of vertebral column of ^non-infant 2 
patient. • , ' ^ 

362 Taking plain film, radiographs of sternlim, ribs and/or thoracic 2 
- visceral 'Of non-infant patient. . . ^ . . 

363 Taking, plain radiogrpphs of abdominal cdntents of non- 2 
inf ant\pitlent - , . * 

364 Taking radiographs of anterior portion o£ the 'neck of nen- \2 
infant patient: ' * * *f 

365 Taking pyiin film radiographs the skull and/or face, of n^a^ ^ 2 
* infantvpatfient'. * - • » . 
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36fe Taking plain film radiograph's of the paranasal sirfuses of a» 
non-iflfant patient. » ^ ' * % 
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TASK . . 

CODE ABBREVIATED TASK^AME ' *^ ' ' SOURCE 



367 Taking preliminary localization radiographs* of foreign bodies 
in orbit" or eye of - non-infant patient. 

368 Taking mammograms (radiography or *xeroradio'graphy) of non-in- 
fant patient , , ^ 

>369 Preparing, transporting;, setting-up and returning mobile por-. 
^ table radiography equipment for bedside radiography. 



370 Taking operative otthqpedic radiogj'aphs of any patient (such as 2 
in hip pinning)'. ^ ^ V , * - . . 

371 Taking' operative cholangi<5grams , pancreatograms oi& similar 2 
operative radiograph^ of any patient. . 

372 Taking. iatravisceraT or isolated operating foom ^adiogra-f>hs of 2 
' ^ "' -^-^any patient. ^ * ^ T . 

.''3373 Taking opierating^oom radiogi>dphs for opaque » foreign body ^ 2 

' \ "'^'arch , * - ' " ^ . 

374* Taking tomograms of non-i/fant patient. ' -2 

-^i^ Taking ^sialograms of any patient. ^ - ' ' '2 



,^3.76 Taking" lynlphatj^iogrants cJr ' lyfl!pH5*e«Qgrams qf any patient. 2 

hrp 

I 

378 Talcing, brqnchograms of a nqp-pediatric patient 



377 Tak?ing positive contrast arthrograms ^(especi^lly of kn,ee) of ^ 2 , 
any patients, * / ' • . " ' . 



, ^ • 379 Caxrying out radiologic"^ technology for' bronchoscopy 'or^ee^l^ 2 ^ 
yiung biopsy of A non-pe'diatflo patient . ' • ' 

Y'^. *. • '» . ' 380 Providing ^jt^chnical-assistatice fpr^ lairy^ngpgraphy or clefit pal-*-- 2^ 
*^ < , - .* study, d|f any patient (cfr any similar f luoi^oscqpic ex^mlna-,^ I 

tion ihcluding apot filii/i^g and/or cineradlograVhy^'* v 

% ^ ^ 381 Takin^^' upper G^I, radiographs of ooh-ped-iatric patient. ^ 2 

^ » 332 Taking small intestin^ intubations^ radiographs of ^ mon^pedi- ,2 
atric patient. ^ ^ ^ - * ^ 

' ' - . * . • ^ • ^ -- . 

9 383 Taking barium, enemar radiographs of non-pediatric patient . 2 
- ^ ' . • • * * ^ ' • - 'i • 

• . . •• ■• . ' . ■ , ^ ; . . - . 
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ABBREVIATED TASK 'NAHE. 



7T 



/ SOTOCE 



. 384 Taking oral cholecystograms ,and cholangiograms of norr-infant 
patient . ' - ! ' . , - 

*385 -Taking intravenous cholangiograms and choletystogrants of rvon- 
infant patient. 

386 .Taking percutaneoUs or T-tube cholangiograms of non-infant pa- 
tient . ^ 

387 'Taking intravenous^ pyelograms and urograms of non-pediatric . 
patient. v . - 

.Taking infusipjr ntphrotomogf^nis of aii): patient • 

Taking* percutaneous .^ntegrad^or renal^ cyst pyej^rams of non- 
infant patient. ^ 



388 
389 

390 
391 

392' 



Taking cystograms ' and voi^Rig jcystourett^qgrtams of any^patien"^ . *2 

, Selecting and assembling radrographs and^elated case history.- 1 
informaftion for use in case conference' H diagnostic radiology. 

Planning and presenting cases and/or- related lectures on diag- 1 
nos|ic radiology ^nd pathology to pathologists, radiologists 
and residents. « - * ' • 



/ 



.393 



'394 



395 
,396 



397 
398 
399 



Reviewing and selecting current and/or inactive radiographs for 1 
instructional use. ' • . ' 



Comparing prior radiograptftc diagnoses with later pathology 
and/oB autopsy reports ahd reporting discrepancies to appro- 
priate radiologists. ' ^ 

Conducting a rad-iographic air cojitrast' sXudy Df stomach of any 
' fcon^^di^^tric patient. 

!:^n*g 6n type of neuroradiologic procedure(s) .to order for 
m^^^atient in consultation with 'referring phys4Gian and/or 
neurologist. J ' ' ^ _ ' 



1 



Conducting cerebral angiography of any patient . ♦ 
Conducting pneumoencephalography _ of any patient;' 



r 



1 

.♦1 



^Cooperating with surgeon in conducting bra-in -ventr iculpgraphy "1 
of any patient. • / ^ . ' \' ' 



^ t 
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TASK 
CODE 



ABBREVIATED TASK NAME ' 



SOURCE 



400 V Conducting, positive contrast myelography of any patienjjj * 1 

401 'Conducting air contrast .myelography of any patient., , * .1 

402 Cbnducting-niammographic examination of an^^^^ient's breasts. ^ X 

403 . Reading, interpreting 6nd making recdiamendations on mammo- 1 

graphic m'atecial^, or^ giving opinic^ns to co-wor^rs; explain- • 
ing »opinionSv or dictating findings and recommendations. , 

404 Reading, interpreting and making recommendations on neuro- ,1 
radiographic materials, and/br giving op^i*ons to clinicians 

^ or, co-wo^keVs ; 'ekplaining opinions or dictating findings ami ^ 
recommendations. 

' » . 

405 'Providing clinical training for radiology residents in neuro- *1 
radiology procedaares. 

406 providing clinical training for radiology residents in mammog- 1 
raphy procedures'. - ' ' ^ 

407 Planning and presenting lectured or case conferences on' neuro- 1 
radiology for radiology residents. ^ - ^ 

408 Participating in meetings of radiologists, surgecrtvs and 'neurol- 1 
^ ogists to discuss neWs developments, cases of interest and case' 

, problems in the. fields of neurology, siurgery and neuroradiology. 

, i 

409J bedding on type of respifatory radiographic^ examination (s) Wo 1 
order. f.or any pati-ent consultation with referring physician 
tand/or specialists. 

410 ^^nducting bronchoscopy and related biepsy and seAetion sam-*- ^ 1 
^ng of any non-pediatric patient. • ' ^ 

411 Conducting bronchography of, any non-pediatric patient. 1^ 

4l2, Conducting Laryjigography of any non-pediatric' patient . - 1 

413 Conducting ^spi ration, 'or tissue 'need le biopsy the lung of 1. 
any nbn^rpediatric patient. ' ^ - - * 

^414 ReadingV interpreting'and making recommendations t>n radio- • ^ .1 
' gj^aphia materials involving *bronchl ,J lungs , trachea and/or 
\lafynx, or ^ivfng opinions to co-workerft; explatrilng opinions 
\ ^ ^oT dictatiijg findings" and recommefida^ions . ^ * 
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TASK ' 
CODE* 



ABBMVtATED TASK NAME 



415 Planning and presenting lectures or case conferences on pul- 1 

raonary, tracheal, bronchial and laryngeal radiology for radi- 
/ ology residents. 

,416 Providing clinical training for radiology residents in radio- 1 
graphic procedures of lungs, bronchi, trachea and/or larynx. 

All Planning and presenting lectures on pulmonary, bronchial, tra-» 1 
cheal and laryngeal radiography for medical students. 

418 Deciding on type of obstetrical radiographic procedures to* or- 1 

det for pregnant patient in consulta:tion with referring pb- 
^ * 'Stetrician.* 

•41-9 Calculating and interpreting radio.graphic pe^lvimetry using 1 
Colcher-Sussma-n technique. * * , , ' ♦ 

420; , Conducting, intrauterine fetal radiography^ for intrauterine 1 
transfusion in consultation with obstetricia'n. 

421 , Deciding on type of gynecological radiographic procedures to 1 
^ , order for non-pediatric female patient in consultation with , 

referring physician. " * 

422 Reading, interpreting and^^ma'klng recommenciations, on obsretrical 1 
• and/or gynecological radiographic studies and related material 

or giving oplnic^ t*o cllnicfans or ,QO-workers ; explaining opin* 
> '.^ ions or^dictating findings and recommendations. 

- ' - .* ' 

421 Participating in^meetings of , radiologists '1 obstetricians, and 1 
gynecologists to discuss new- developments , cases oi Interest 
and Case problems df mutual interest: " * , . 

42^ Providing clinical tralhing for radiology residents in obstet- 1 

rtcal and gynecological" ijadipgraphlc procedures. 
/ • * ' ^ > , ^ . ' ' • * 

\ 42^5 Planning and presenting lectures or case conferences on obstet- 1 
'rical and gynecological radiology for radiology resi&nts. 

426 ' Conducting percutan60T4S , antegrade pyelography o^ any non-pedi,- 1 
\. atric patient. e r - . \ ^ ^ 

427 Conducting retrograde venography of the internal jugular veins, 1 
posterior iossa dural stnus s^^tem aod/or orbit of Any patient. 

4^8 Conducting orbital^ and/or cavernous siniis venography of any 1 
patient by frontal vein route. % , 

/ ^ . •■ ' in ■ * 



X 



TASK 

CpDE ABBREVIATED TASK NAME ' SOURCE 



429 Con(;}ucting selective spinal cdrd angiography of any patient, 

'4 JO Conducting pos^^ive contrast posterior fossa myelography of 
any patierrt'. 

431 Conducting discography of any patient. 

432 Wrecting skull tomography of any patient. 

433^ Conducting sialography of any patient. ^ 

• - * ^ 

434 Reading, interpreting and malcing recommendations on eialogra- 
. phv and related materials or giving opinions to co-workers; 

explaining' opinions „qr dictating findings and recommendations. 

435 Providing clinical training for radiology residents in ear, 1 
nose and throat radiography and •sialograph)^. 

436 Conducting positive contrast arthrography (especially of knee) 1 
df any patient. i 

437 Reading, interpreting and making recommendations on orthopedic 1 
radibgraphs and/or arthrografns and related studies of bones and 
joints or giving opinions to clinicians or co-workers; explain- 
ing opinions or dictating findings, and recommendations. 

43"8 Providing, clinical training for radi-ology residents in ortho- 1 
pedic radiology and arthrography. 

439 Ordering .or approving changes in technical factor selector set- 3 
. tings to compensate for a change in quality of x-ray machine 

Oli-tpjjt.. ^ ' 

440 Directing computerized transverse axial tomography of the. skull 1 
t and brain of any ^patient. 

441 'Deciding on type af pefdiatrtc radiographic examination (s) to 1 

order for pediatric patient in consultation with referring phy- 
sician and/or pediatri'c speciaMst ' , 

442 Conducting Aoanal radiography of pediatric patient. 1 

443 Conducting bronchography of pediatric patient in consultation' 1 
with -pediatrlcian(s) apd aqesthesiolpgist 
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CODE 



ABBREVIATED TASK NAME 



SOURCE 



444 Conducting intravenous excretory urggraphy .(liiP) and Inferior 1 
vena cavography of pediatry patient . ^ 

445 .Conducting re trograder voiding cystourethrography of pediatric: 1 
-patient . 

^ * 

446 Conducting radiography of external fistula or sinus tract of 1 
any patient. 

447 Conducting vaginography g{ pediatric patl^t for intersex con- 1 
dition-. ^9 " ^ 

448 Conducting percutaneous pe.rit<>neography/inguinal herfiiography , 1 
of pediatric patient. * ^ ' ' 

449 Reading and interpreting radiographs' for bone-ag^ st-udy. ' 1 

450 Evaluating plain films of pediatj-ic gastrointestinal tract to^ 1 
localize obstructions and/or- fpre:(^gn bodies.^ \^ 

451 Removing foreign object from pediatric upper esophagus under *1 
rluoroscopic control. 

452 Conducting esophageal radiogr^hy of pediatric patient. 1 

453 Conducting radiographic barium study of upper gastrointestinal 1 
tract of pediatric patient. 

454 Conducting a radiographic barium enema study of lower gastro- 1 

Intestinal tract of pediatric patient. 

ft 

* 

455 Conducting defecography of pediatric patient. ~ 1 

456 Conducting diagnosis and hydrostatic reduction of intussusqep- 1 
tion of pediatric patietit. 

457' Conducting' -fli^oroscopic inspiration-expiration examina.tion of 1 
pediatric patient. • . . , 

458 Readlhg, interpreting and making recommendations on radiograph- 1 
ic and related studies of pediatric patients or giving opinions 

to clinicians or co-workers; ex|^laining opinions or drctating 
findings and recommendations." 

459 Participating' in Ineetings of radiologists, surgeons and pedia- 1 
tricians to dis^cuss new developments, cases' of interest, and 

^case problems in the field 6f pediatric surgery and* radiology . 
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TASK 
CODE 



ABBREVIATED TASK NAME 



SOURCE 



460 Providing clinical training for radiology residents in pedi- 1 
atric radjPbgraphy 

461 Planning and presenting lectures or case conferences on pedi- 1 

atric radiology for radiology residents. 

^ -t 

462 Planning and presenting lectures on pediatric radiology for 1 
medical students. 

463 Taking retrograde pyelograms and ureterograms of non-pedlatric 2 
patienfe. - , 

464 Providing technical assistance for an examination of any*pa- 2 
tient requiring fluoroscopic control and spot filming. 

*' 465 Taking pelvic ^neumograms and/or hysterosalpingograms of Aon- 2 

pediatric female patient . ' i 

. f- 

} 

466 Taking radiographs of a pregnant patient's abdomen foi^ fetog- 2 
, raprhy, amniography, placentography. 

467 Taking radiographs of a pregnant patient's uterus for intra- 2 
uterine transfusion. 

' 468 Taking radiographs of a pregnant patient pelvis for Colcher- 2 
Sussman pelvimetry. ^ 

469 , Deciding on type of non-neurologic angiography procedure to 1 

order for any. patient in cdnsultation with referring physician, 
surgeon, and/or other specialist. ^ 

470 Condticting peripheral arteriography of -any patient percutan-^ 1 
eous selective catheterization or^direct needle puncture. 

Conducting as-cending or descending venography of lower extremi- 1 
ties of any patient by direct needle ^puncture . 

Conducting catheter thoracic aortography of ^ny pati^ffi. • 1 

Conducting catheter abdominal aortography and/or selective vis-" 1 
ceral arteriography of any patient. 

Conducting percutaneous translumbar abdominal aortography' of 1 
any patient. " 



471 

473 

4-74 
475 



Conducting' percutaneous splenoportography of any'patient. 
" ' A-.?8 
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ABBREVIATED TASKJ* NAME 



SOURCE 



476 Conauctlng selective pelvic arteriography/^ non-pediatric 
gravid or nongravid female t>atient, ' ^ ^ 

477 Conducting catheter pulmonary angiography of any patient, 

478 'Conducting selective bronchial 'arteriography of-^any patient. 

479 Conducting selective thyrqj^ angiography of any patient, 

; J ■ 

480 Conduc^irig selective subclavian arteriography of any non-pedi- 
^ atric patient to evaluate thoracic' outlet syndrome. 

481 Conducting intravenous angiocardiography of any^ patient by per- 
cutaneous selective catheterization or direct needle puncture, 

4»82 Conducting catheter vena cavography and/or selective renal or 
adrenal venography of any non-infant patient. 

> . . - 

483 ^ Conducting percutaneous coronary arti^riography and/or left ven- 
triculography of 'any patient. 



484 Reading, interpreting and making recommendations on non-neuro^ 1 
logic angiographic and related studies and/or giving opinions 

to clinicians or co-workers; explaining opinions or dictating 
finding^s and recommendations.* 

485 Participating in meetings of angiographer^. vascular surgeons 1 
-and cardiologists to disctiss new developments, eases of inter- 
est, and case problems in the^f ield of angiography, vascular 

and cardiovascular surgery. 

486 Providing- clinical training for radiology resident in non-neuro- 1 
logic angiography. ' ^ - ' ^ ' 

487 Planning and presenting lectures or case conferences on non- 1 
neurologic angiography for radiology residents, , ' , 

488 Directing comp^ut^rized transverse axial tomography of the^body^ 1 
of any patient. . , . 



489 Reading, interpreting and making recomme^ations on'non-neuro- 

logical computerized transverse axial , tomographic scans of. the 

body, and/or giving opinions to clinicians dr jco^workers; e:^- 

plaining opinioft or dictating findi/igs and recomm^j^ations . 

« 

490 Mummyiijg or wrapping an infant or young, pediatric^patient . 

*49X Taking plaj^ film radidgraphs of the "skuy^'of in'fanf ^)atient. 

A-29 
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. . \ ■ ^ , ^ '■ . ;^ . 

TA"SK " ■ ' r ' " 
CODE , ■ ' A BBREVIATED TASK NAME SOURCE 

' ; ^ " : 

- . ' f 

' 492 Taking plain film radiographs of vertebral column of infant 2 
patient . - 

493^ .Taking plain film radiographs of thj upper extremities of in- 2 

fant patient. * - 

494 Taking- radiographs of neck, chest of infant patient, * "2 

4^j(5 Taking plain film radiographs of abdomen of infant patient. 2 

"V 496 Tabling plaio film radiographs of the lower extremities of in- 2 
fant or pediatric patient > " ' • ' 

497 Taking radiographs for choanal atresia study^ o{>, infant patient. ^2- 

498" Taking bronchograms of* a pediatric patient, ' . 2 ^ 

499 Taking upper GI radiographs of pediatric patient, * 2 

500 Taking barium enema, intussusception or defecography radio- 2 
* " graphs .of pediatric patient, ' ' ' , " . ' " . 

501 Taking percutaneous peritOTieo*gr^ms/herniograms of pediatric . 2 
l^rati^nt , * ' ^ ' 

502 "taking e;ccretory irttravenous inferior vena caVograms >and uro- 2^ " 
' '^grams of pediatric patient, 'm , ^ ' 

503r Taking genitograms or f istulog^ms*of aliy patient^ for interjsex^ 2 
external fistula or sinus traCF^examination. 

50.4 Taking ce4:ebral ' angiograms or venogjrams' of any patient, j 2 



505 Taking ^aei4pence|)halograms or brain ^Iktriculograms , of any « ,2 
.patient. * * — ^ . 

S06^ Taking positive contrast spinal or posterior . fossa myelograms ,2 
of any patient, - ^' • * 

i ^ ' ■ ' * - t 

507 Taking'.' disl{o%rafhs of any patiejit. ' 2 

508 Taking air or gas* contrast myelograms of any patient;;. 2 

509 Taking spitial covd angiograms any patient, . i ^ 2 



y A-30 ^ , * , _ 



TAS« 
CODE 



m 

ABBREVIATED TASK NAME 



510 Taking peripheral angiograms of My patient (after percutaneous^ 2- 
•needle or catheter entry, transli^bar puncture, ascending or f 

descending venous entry) • - - _ , N 

a r 

♦ 

511 Taking catheter thoracic and/op abdominal aortograms of any pa- 2 
tient, and/or selective visceral arteriograms (bronchial or ab- 

domlnal). 

512 Taking selective pelvic angiograms of non-pediaftric gravid or ^ 
* nongravid J^emale patient. 



513 Taking intravenous angio.cairdiograai of any>patien\. ' 2 

514 Taking selective tfiyroid' angiogramSM?^ any patient. 2 



V 



515 Taking catheter in|^ior vena cavograms and/or renal or adre- 2 * 
nal venograms of n^^infant patient, 

516 Taking percutaneous splenopor tog rams of any patient,, 2. 

517^ Taking selective dubclavi^n arteriograms of non-ped^atric pa- 2 
tient for thoracic outlet syndrome evaluation. 

.518 'Faking selective pulmonary angiograms or selecti^ -angiocardio- 2 " 
grams of any patient. - 

, __ . * ' * 

519 ' <rakipg .percutaneous coronary arteriograms and/or left ventiMc- 2 

ulogr'ams of any* patient. . , 

' f 

520 ^Preparing an^ patient and attaching electrodes for electrocar- > 
. diograTO monitoring. ' . 

t\ / ' 

521 Applying digital or manual presstlre to any patient's arterial 3 
or venous puncture site as ordared . 

522 Applying pressure 'dreeing to arterial or venous puncture site., 3 * 

^23 Preparing computerized transverse axial tompgraphy (C.t.T.)*' 

Equipment for use. , ' - .3 

' 524 ^Providing preventive maintenance for display tube surface, 3 
cJamera, disc arid/ox tape drive units, and/or scanning asseA,|)ly 
(especially water-using head bo5c assembly) of computerized^ 
transverse; axial tomography (C.T.T.) equipment. 

■ / ■-• N 

5i!5 Checking caribrktlbn: and accuracy of C^T.T. equipment Ti^^mak- 3 
ing test scans. - . , 

' ' A- 31 . ^ ' ' ' 



TASK ^ ^ , ^ . ^ 
CODE , V ! ABBltEyiATED TASK NAME ^ ^ SOURCE 

-^ 526 ^Taking cojnputeri^ed transverse axial tomographic (C.T.T.) scans 2 

' of any patient. . , . , . 

I* > • ^ - . - . 

527^. Retrieving 1^ displaying and making photographs,' printout and/or .3 

magnetic tap,e recprds of <cqmputer4^e^I^ra0feverse axial tome- 
graphic (C%T:T.) scTans. 1^ * ;> 

528 ..Designing, 'maintaining^ evaluating i^al^ration and/or dose moni- 3, 
. toring vprogram- in (^agnos'tic radiology. ' ' _ . 

529 - .Cheoking xw-ray field limitation!, x-ray receptor ^d fright field '3 » 

alignment, Itinlmuik TOD , TFD and field size indicator* fojT diag- 
' noaij'ic x-ray equipment.^ : • - 

5 JO. llheckiiig fluoroscopic andj|^p6t film x-ray fi^ld limitation, ^ 3 / 
. * x-ray field and image receptor alignment, n^jqj^mum TID, minimum^ ^ 
JOD, and other reqyirements * 

. L ^ . . , " ^ : , * . . ' . 

531' Testing whether diagnostic x-ray tube qjpjfload protection and/ "3'' 
or effective 'focal spot s-ize meet ac^ptable standards. . • 

'535 Checkia^ an^^r *perf onriflFtg direct calibration tests of diagnos- 3 
t^c radiogra^y' equipment exposure ti^lners . ~ <^ • . 

.4^5 Checking aut'omatic- exjt^surfe termination of diagnbsfic r*adiog-' . 3 

r^phy equipment. • ' *,fl^ ^X*^^. 

534' Prom^ing vfb'tial and radiographic or;, fluoroscopic l;nspectioii'' 3* 
J of pei^sofinel shieldin^ldevid^s'such as leaded gloves aprons , 

^sheets. gorv<fai shields. ^ . ^ . . 

" ^ ' ' - . y 

535^ Perforrning calirbra^t^ion^ t^sts ' oT t^Vp,*||^,: i^Afe^ exposure rates, 3, 
' fepro3utibility^on:d^iagnostic^ radiography' ^f^pment using di- 
rect' measliting rnst^uments #n<ypi:* r^di6graphn: comparisons..* * 

■ ■ ■ ■'. - . * - ' - ♦ • 

"536 providing visual and/qt manual inspection of di§ghosti^_ radiog- 3 
/ - -raphy.' system. V* / * , - ' 'if ' 

537 Checking dfa^na^tic tom^grapfiy at-ray- equi^'pifent --for mechanical 



^ ' opjeratipn, fulcrujp'positi^, resolGtiori,^ exposure uniformity ^ 
^and^oY-^id' alignment. . ^ - ^ * 

533 Estimati^ HIT.* an^i^chjec^ftig^adequacy of fiitratioh ofW^agnOs- 
tic x-ray ecfuipnient^ : \ - , - '"^^X 

• 539 Checkfng bucky fr'ld altgnment and/or :centering in^'iagrrostic ^ 
•radiogi;aphy. eq.utphieii'tl'i" # ' ' i ' • ■s 




1 ' 



4-32 . .V- ^ 



<. TASK . • - ' A'- ' 

CODE \ . ' ■ • • ABBREVIATED TASK NAME * - SPURGE 

*^ 540 Checking fluoroscopic automatic brightness Control feyste* 3 

^ # ' and/or foci^, resolution- ai|j^ distortion of^he optical system'. > 

- ' «••* ' 

• 541 Evaluating accepted'*and rejected radiographs to*; identify any • 3 

. ^ technical problems with staff , functioning, equipment;, radia- 

' \ ' tion protection. , ^ ^ > ^ ' - 

^ - ' 542 Designing, maintaining, evaluating glarkroom and/or film proces- 3 

V , ^ . sor monit'brlng prc^ram in diagnostic radiology. 

. .^2 ^ ' ' ' ' ' - / ' ^ ^ ^ 

' 543 Monitoring and evaluating x-ray film processors . * . 3' 

544- Determining exposure chara?*teristics ^x-ray and/or ddsimet- 3 
•Ji ' ^ric films. , ' . '/ , ^ 



545 "*Monit<tring patient' exposure rates for routind • d"iagno'stic x-jjay" 

^ IT " ^ ^ . • ' ' . 

546 Designing, maintaining, evaluating radiation ffrot^ctidn and > ^ 
monitoring program^ in diagnostic radiology.' 

547 Determining primary and secondary structural "shielding re- « ^ ^ .J' , 



r- ' quired for diagnostic*^x'-ray installations- 

, ' ' . . • . . ■ f .. 

\ 548 Checking' maximum entrance exposure^ ;rate and prl^iary barrieV. ' - 3 V 
tir^nsmittefe ^radiation raj^ for fluoroscopic eqliipment.^ 

• 549' CJieckingI the leakage radiation rate frotp the 'Source assembly' 3 " 
of diagnostic 5v-ray- fequipijient .* , * ** ^ ^ 

' 550 Conducting pr^^ection survey of -stray r^e?C&tit)n within dia§- ^ 3 
.nostfc x-^r^ installation 'inil transmission across primary and 
* *" secondary protective "barriers. • , , ' . 

•^51 Preparing personnel^'radiation rnqnitdring dosimetric filia or 3 ^ ' * 

TLD badges and disfcAbuting. jk, " • . 

. • 552' Collectfng and/or distri^SPlK personnel monitoring dosimetric 5 * ' 
' ^*ba<Jge- inserts and^ preparing f^r outside oc in-house processing 
^ ' * '-ajvJ reading. 

. % 553*- Reading and ^recording 'expo^ure^ f pom persojiufl monitoring filjl 3 
*• ^ * .or .thermolumlhescei^t^dbsim^ters .' ^ , . ' 

- . 534 Enterittg, evaluating occupati^al' raaiatfbn exposure data ^pci 3 
' • initiating' ,^ctiorv on ^angerbijs levels. . v * 

. ^ . • — / , A-33 • - - 

■ . •- • ■ . \:f ■ .... 



TASK- , . - . . 

CODE . ' ABBREVI ATED TASK NAME SOURCE 

■ i — ' y ^ • ~ 



X 



555 /investigating reasons for reported, high occupational radiation^ 3 
exposure and initrating remediation. 

556 Calibrating diagnostic x-ray te^Jt^survey, or measuring instru- 3 
' ments " ^ 

. ^ . ; • ; f 

557 Collecting and presenting technic^. informatio% about and/or^ -3 
recommending new diagnostic x-ray equipmeii^ . 

558 Providing clinical training for staff in a diagnostic radiology 3 - 
department in quM^ty assurance?* tests of equipment, in radia- 
tion protection ^oceduj^'es , and related maintenance. , 

559, Planning and presenting lectures- and/or. relatecf labxjratory ses- 3 
r sions ^'n radiation ktid/or' health physics f pr. s ttidents in pro- 
^ fessional' pregrams .for diagnosti^c radiology-, in medical school, 
or in medi(^h. sciences. ' . ^ • 

560 ^ PreparTng"^ lectured f r ^rricip-arlfrg-itA Tneerrags-o^ si!aff-TitcTii— 

befs^in diagnostic radiology on radiation ^protection and quality 
assurance requirements and practices, ' 



Note: Factor analyses for the Vbrk in ,diagnos Sic radiology were' 
' based on' theJollowin^ task runs: - ^ 

Ruu 1: »A11 560 tasks' covering ambulVtory care and dlag- 
. * . ' nostio radiology. - ' ■ . ^ 

Run 2: With teaching, conference and professional meety 
•'^ ' ing tasks 'removed, covering a$fbulatory care "and 

'diagnostic radiology. Total of .A^5^;t^sks . 
• ^ Exclusignsr Tasks 7,'2l, 25,^6, 21, '29", 52-,53, 54,63-, 
64^82, 120,^21, '123, 125, 154 ,158, 239, 255, 295, 305^^ 
> 309, 318, 320, 321, 323^324,326a2^',336, 337, 338,347, 
I ^ 348,349,352,353,392,405.4067507,408,415,416,417, 

" 423.424 ,425, 435, A38, -459,^60, 461. 462, 4S5,A8B,4S7. 
556,559,560.- . * ' ' /■ / . . : 

Run s3? Same as Run. 1 with exclusiveTy ambulatory care 
^ ^ tasks removeti, co\^ering cJhly diagnostic radiolo- 
gy. Total of '.368 tasks . ^ Excluded ta^ks a^re those 
\ .in Appendix ^ marked only by ^ast^rlsks . 
Run^ Same ,as Run 3' cov^rin^^»hiy' dlagnos'tic radiology, 
\ with teaching, cpnference ^nd; professional -meet-* 
ing ta§ks removed as- forfRun 2. Total of 324 tasks, 
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APPENDIX B. SKI-LLS AND KNOWLEDGES IDENTIFIED IN AlfflULATORY CARE 'AND IhAGNOSTIC RADIOLOGY' 



^uri 1 



Skill or Knowledge Category Number and Name 



L FA 



Run 2 



L 'FA 



Run 3 



L FA 



Run 4 



L FA^ 



LocboKJtion Skills 
Object Manipulation Skills . 
Guiding or Steering Skills 
HtHDan Interaction Skills 
Leadership Skilis ^ 
Orad Us^.o^ a Retevant Language 
Reading Use pf at Relevant .Language 
Writteti yse of a Relevant Language 
Decision Making oru Methods 
Decision Makinpg-W Quality ^ 
Figural Skills . ^ 
Syinbc«^e SkiJ^ls 
Taxonomic Skills 

Implicative Skills ^ 
Financial Consequences of Error 
Consequences of Error To Humans, 



»2OO600 ^ Genetics . . , . 

11720000 Vertebrate zoology (through mammalia, b3t excluding -humans) 
Normal 'structure and function (homan .anatomy and physiology) 
Regional ^atomy (includes head and neck, thorax and abdomen, pelvisr 



11731Q00 
11731100 



dfis 

and perineum, lower^ an* upper limb^, and skeleton) 
Topographic anatomy, (relaltioh of external manifestations to internal 

structure and function) 
Hematopoietic system (includes blood, red and white blood cells, 
platelet^, and bone^ marrow, liver, and sp.l^en in 'their blood 
foVmtng function) \ ^ . ^ 

Cirrcu^atory sysfeiir^.(cardiWas^lar system;' includes heart, veins, 

arterj.e^, lymphatics) V/^. 
Respiratory system ' , ( 



11731200 



11731300 



11731400. 



11731500 



ll'y31600' * Digestive sj^steA 
1173=1610 HoutK, pharynx -(digestive function) esophagus (includes tongue, 
:eet h, and, salivary glands) ' . _ • 
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S) tas^s list^ed in^ Appendix. At .Tasks included i.n e^ch^irun are ind 
et:ter X indicatea wh&ther rhe'. sklj.l or knowledge category was 1 
^ and/or was amon^tTie 144^ variables ,used' in the factor analysis (FA) for the run. 



^ R'eiers to, tht 
'App^nftix A. 
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is ted in the run (L) , 



APPENDIX B (continued) 



Knowledge Category Number Nan;e 






Run 1 


Run 2 


Run 3 


Run 4 




L FA 


L FA 


L FA 


L FA 



I 



11731620 
11731630 

11731640 

11731700 

11731800 
i 11731810 
11731820 
ll73iaSl 
^ U731832 
1'll73183'3 
1173190q 
11731910 
^ 1W31926 
h731930 

11731941 
117.31942 
11731943 
11731944 
117319^5 
11731946 
11732100 



11732210 



;i73222A 
117^2221 

F — ' — ; 



Stomach and. S^ailr intestine (includes duodenum,' jejuaui, ileum) 
Lar^e intestine (colon) and rectum (includes appendix, anus, apd 
mesentery) 

Liver, biliary system, and pancreas (includes gallbladder, cystic 



X *X 
X X 



ethra , external 



duct, bile duct^. pancreatic duct, ampulla of Vater) 
Urinary system (includes kidAey, ureter Bladder, ure 
^genitalj.a) * ' - ^ ^ ^ ' > M 

Musculoskeletal systeir> ^ • ' . • ■ 

Museles ^ ^ 

3t)nes and joints (irrciudes ligame)jts and tendons) 
Skin and sweat -glands^ " ' % ' 

Hair * ' . - , , • 

Hai^ls ' \ ^ " ^ ' > . 

'Nervous sys"tfeci ' • i • * ' * 

Central nervous, sys tern' (brain and 'spiaaT cord) ^ - ' * 
Peripheral ner;vo us ^system ' • ' . 

Autonomic^ nervous* system (incluc^^s sympathetic and^parasympathetic . 

nerves) • ' ' . ' \ 

OLfe^ory* n^rve and Receptors ^ ' • 

Tas-te /buds ' - \ ' * . . 

Eye and optic nerve ' 

Jcj^cti, h^eat, cold and ^paiVi receptors * ^ - * / 

The ear '(excludes balance function) . » ' , ' - ' 

Kines the.t ic^receptor<5 (includes ' sem?cirpular canals) « ' . 
Immunologic ^stem / inc lu*des immunolcf^ical inechanisms, humoral 

and ceilul^ltf ai-Lors) - ^ 

Endocrine glands and their hormone physiology (includes pituitajry, 
adrenal, thyroid, parathyroid, pineal, and pancreas^ oVary and * 
testes in their e^^ocrine functions)- - ' ' 

Reproduction ' • , 

.C6nj:^L''ion and c^^atracepti 
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APPENDIX B Icontlnued)- 



I 



Knowledge Category Number and Name ] 

11732222 Male reproductive system " ^' ' ^ . ' ^. 

11732223 Femal'e reproductive system (includes the body Changes associated 
^ .'With ovulation, conc^g^tion and pregnancy, e.g., developwnent^of 

placenta) . * * £ - 

11732300 .Homeostasis uf. fluids (includes fluid and electrolyte balance) 

' 1173240'0^ Metabolism * ' ^ • ^ 

11733000* Pathology (human abnormal function and structure; includes the 

♦ ^ etioli^gic and diagnostic aspects of disease) 

11733100^ Infective and parasitic diseases 

11733200 Neoplasms (cancerousf^rowths) - ♦ 4 

11733300' Endocrine, nutrit^nal, and metabolic di^ordets 

11733400 liisQrders of blo^ and blood-forming organs ' - 

11733510 Disorders of the central nervous system 

11733520 D^-soi^rs of, the peripheral nervous system ^ ' - . 

11733530 Disorders of . the autonomic nefvous 'system 

. 11733541 Disorders of the olfactory nerve and receptors 

11733542 Disorders of the^-tastfe buds * 

11733543 Disorders of ' fhe eye and optic nerve 

'11733544 Disorders of touch, heat, cold and p^in^receptors • 

11733545 Disoi^ders of the ear 

117i3*S46 Dis-orders o^ kinesthetic receptors , 

11733600 Disorders of. the circulatory system ' 

'11733/00' Disordeif^s oKthe dfg^stive system " ' 

11733800 Disorders of the respiratory system 

11733900 Disorders of the uro-genital system • * " 

11734100 - Disorders of th^ skin and subcutaneous. tissues 

11734200 Disorder's of -the musculoskeletal ^sys tern and coonec.tive tissues 



Run 1 Kuti % ^un 3 Run -4' 
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APPENDIX B (cohtinued) 



Knowledge Category Number and Name 



L FA L f A L FA L FA 



Rup 1 Run 2 Run 3 Run 4 



117,34t30O Congenital abnormalities 

11734400 Disorders and complications of pregnancy, childbirth and^ the , 

puerp.eri^m , • * 

11734500 Perinatal, morbidity and mortality (shortly b'efore or after birth) 

11)34600 Burns 

11734700 Ppisoning 

11734800 Shock and trauma 



11735000 
'11735100 

11735200 
11735300 



11735400 



11735500^ 

11735600 
11735700 

11735800 



11736000 



Surgei^ 

Operative procedures (also includes biopsy , -removal of tumors, 

removal' of organs, Caesarian section, removal of drains) 
Amp^ation and disarticulation 

Repair surgery /(includes p.lastic surgery^ pedicle revision, 
surgical graft, anastomosis, f isTulization , open reduction, 
fixation, fusion, stabilization) 
Introductory procedures . (includes injections, transfusion,' 
. irrigation, . catheterization , intubatiop, tracheotomy) 
Endoscopy (direct visual observartion of bronchi, esophagus, 
-duodenum, colon, etc. with an endoscope) - 
Suture (also ' includes, ligature , suture materials) / 
Manipulaticin (includes application of f^laster, splint Dr tracW 

dilation or stretching)^ ' / 

Deliver^rine thods for childbirt^^itteludes the circ.umstanc 
governing the delivery method chosen such as abnormal, 
presentation of babjy (transverse 'section, breeclj) , tnedical 
history of mother) , ' , 

Anes thesi9logy ( inc open anesthetics, semiop^n, insufflati 

' absorpti'on,' intravenous . . infe^tration^ field and ne^rve bl6ck 
, ip^thods) 
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^PENDIK B (continued) 



1 



Knowledge CategoEy Number and Name 
First aid and care 



117S7OO0 
117J7100 
11737200 
11737 300' 
11737400 
11737500 
11737600 
;i7377i)0 
11738000 



11739000 
11739100 
11739300 

11739430 



1174UD00 



11742100 
11742110 
U7421 



1 



11742131 



Bandages', dressings, tourni<fuets and splftits 
Hemorrhage and -bleeding and their arrest , ^ 

Handling and transportation of the sick or wotjnded % 
Sprains, strains, fracture? and their healing 
Foreign bodies not^involving wounds in eye, throat 

Re^u&qitation . * • ^ 4| 

Wounds and their healing (also includes bp€rative incisions) ^ 
Asepsis .(co'ncepts and techniques involved in achievement of 

sterile con4ttion; includes cc*n8urr^^<ft\and tenni-nal disinfection 
during surVry, aspect^ of steril:^2ation of implei^nts and equip-^ ^ 
ment .sxich as autoclaving) , V 
Community .health and preventive medicine 

Treatment of social causes of Illness (primary l€vel of prevention) 
Rehabilitation and restoration of .flhdividual to CK)mmunity C^ertiary 

level (5f prevention) - . ' 

'Sanitation ^establishment and maintenance of en^rtDnmental condi- 
tions Whicl;i are favorabi^to health; includes methods of waste 

Lderations f* 



disposal, saRitary considJ 
and rod-ent control) ^ . . 
Epidemlqjogv (relationship of factors wh^ich determine the^ frequencies 
'and distributions^of infecti^i^ processes, diseased o^ther patho- 
logical states^e.g., lead poisbniags^ in human communlt^s ; includes 
immunization) ^ - w • • 

'*fhy^ical therapy (excludes speech .thej^py and hearing therapy _X 

Kinesiology and body mechanics - . ^ * 

:Dis^bll4-ty. evaluation (testing and measurement to detepni^ne the 

extent ^tld type of physical disability) * , ' / 

Amputation adiustments (incl.udes artificial limbs and .their use,^ ^ 
artificial organs, and their us^; excludes surgical procedures) 
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APPENDIX B (continued) 



Knowledge Category Number apd tiame 



Run 1 


Run 2 


Run 3 


Run 4 


L FA 


L FA 


L FA 


L FA 



11742132 Corrective, preventive and compensatory adjustments (includes 
, supportive and self-help devices and their use, such as wheel- 

chairs, trusses, crutcftes' and other mechanical devices and 
, ' s. spe^cial measures to restore functioning, prevefct malfunction, 
e.g., after surgery, and to make use of partial functions) 
Special post-disease and chronic disedse therapy (special correc- 
' tive procedures for the after-effects of diseases such as heart 
disease,' rheumatic ^fever, epilepsy, blindness, diabetes, pulmo- 
nary tuberculosis) 
Hydrotherapy (includes whirlpool baths) 

Heat therapy (includes dlaChemly,, infrare^., ultraviolet) » ^ • 
Deep^heat^ therapy (includes shdrt wave, microwave, ultrasound) 
Cold therapy ^therapeutic use of cold) , , • ' 

Massage (systematic manipulatibn af body tissues for therapeutic 

purposes) * ' 

Exercise (corrective therapeutic and normal; includes- active, 

passive* and stretching, active assistance, isometric, progres- . 
• sive rfesistive (proprioceptive, isotonic), coordination and 
balance,, breathing, prenatal and post paftum, gait-training 
' and locomotidn exercise) 
11742151 Vocational rehabilitation (only the physical therapy aspects) . 
11742210 Speech therapy ' ' . ^ 

11742220* Hearing therapV ' ' S . 

11743000 Nutrition and dietetics . ^ ' ' 

11743100 pioohemlstr^' of nutrients ^Includes carbohydrates, fats, proteins, 

f rainBrals, vitamins, water) ' 
11743200' Physiology of nutrients (includes carbohydrates, fats , proteins , 

minerals, vitamins,' water) 
il743300 Nutritional qualities of foods (includes looses resulting from 

processifig, the relationship between foods their preparation ' 
• / / 'and their /lutritive ^contenf ) ' ; * 



11742133 



-11742141 
11742^3 
U742144 
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11742147 

117412148 
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APPENDIX B (continued) 



RCn 1 


Jtun 2 


Run 3 


Run '4 
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Knowledge Category Number and Name 



11743400 



11744000 
11741000 
11744200 



11744300 



11745000 
1174^5100 
1^45200 

U745300 

11745400 
11745500 
11745600 
11745700 
11745800 

11800000 

11900000 

12100000 

i2iiooao 

12120000 



Nutritional requirements and diets- (includes normal and therapeutic 
nutrition for adults,^ pregnancy and lactation, infancy, childhood, 
adolescence, and geriatrics) . ' % 

Denri^try. ' ^ ^ . 

Oral hygiene and care \ - 

Oraje^urgery (surgical and adjunctive^ treatment d| disease^ 
o^njuries, and defects of the mouth, the jaws, and asscxfiated 
structures; includes fillings, pedontics, aitd corr^^ii/e devices 
such as ^dentures, crowns, bridges) 
Orthodontics (prever>(?ion and tiorrection of irregtflarities of the 
teeth and malocclusion, and with associated/facial problems) 



Growth and development • 

Embryolo^ and prenatal period growth ^a^d development 

Neonat^i> period growth and development (birth through 1st month 

^ approximately) « 
Infant growth and dfevelopment (2nd month through 2nd year / 
approximately) . * . ^ / 

Childhood growth, an^ development < * / 
Adolescent growth aiVfl development ' ^ / 

Adulthood development 
Old* age (geriatrics) development 
Death and dying development 



Microbiology (includes physiology 'of microorganisms such ^s 



pcotozoa, fungi, algae , bacteria) 



/ 



Molecular biology (includes viruses, the genetics of l)a©teria,» 



and molecular and microbial genetics.) 
Cell biology (cytology , and histology) 
Cell morphology (structure) 
Cell physiology 
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APPENDIX B (continued) 



Rurf 1. 


Run 2 


Run 3 


Run 4 
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L -FA . 
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L FA 



Knowledge Category' Number and Name 



12210000 Radiobiology (effects of high energy radiation on living organisms j 
' * includes effects of^ionizing electroma^etic , ultraviolet, sonic 

and participate radiation, biological safety requirements *and^ v 
protection) » ^ ^ , 

1222000'b Etiology {^diagnostic and therapeutic application of tadiant energy 

including electromagnetic and particulate radiation) 
12221000 Radiotherapy (application of electromagnetic and particAil^te ionizing 
radiation to living organisms for therapeutic purposes; inclu4es 
determination of cburse^of treatment and administration of xtreatment) 
1222200^' Radionuclide therapy (part of nuclear medicine; internal application 

^ of unsealed sources of particulate radiatiob (radipaCKJ-ve materials) 
to living organisms for therapeytic purposes; includes determination 
. of course of. treatment and use Of radionuclide^) 
12223000 Diagnostic^ radiography _(application of electromagnetic ionizing 
radiation such as x-rays to achie^ve interpretable images for 
diagnostic 'purposes; also inclu'des fluoroscppy, use of related 
techniques, contrast media, procedures*, positioning, interpretation 
of images) . ♦ . 

12224000 Radionuclide analysis' (part of nuclear medicine; internkl application 
of* unsealed radioactive nuclides to living organisms for the pur- 
pose of "diagnosis or investigation; includes use of .radioisotope ' 
s'canning (tracer techniques) , related procedures, positioning) 



JC)tXXXX. XX 



1230t)000 

'K 

[231100\ 



-^Pharmacology tthe study of drugs', iie., chemical compounds or nbn- 
infectious biological substances which may be administered as an^ 
aid in the diagnosis, treatment or prevention of disease ^ for the 
relief of pain* or s^uffering, or to co^ntrol or improve any physio- 
logical or pathological condition) ^ ' 
Drug receptor theory (includes bon4 types in drug receptor inter- 
' action) , . - 
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APPENDIX B (cootl,nued) 



1^ 
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Knowledge Cat^go^y Hu^^^er and Name 



1Z312000 Drug. structure-activity relationships 
123130D0 Drug dose-response relationships 

12314000 Non-receptdr, mediated drug action '[/ 
12321000 Dru^ absorption (i'ncludes physiochemical nature- of the arug,, 
w • 'physio'chemical nature of absorbing membraneV route of 
administration)^ 

12322000 *Drug distr^ibution (includes volume of distr'ibution, drug^plasma 

pryt-ein interaction, dr^g-membrafte . interactions drug deposition 
and storage) ^ . ^ ' - 

12323000 Drug excretion (includes physiochemical Mture of the^drug-,* routes 
of eliraif^ationj • ' ' 

12^324000* Drug metabolism (includes oxiddtiQn, reduction, hydrolysis, 
conjugation) 

1233J000 Drug^ toxicity (includes' antidotal therapy) 

12332000 Drug idiosyncrasy and allergy pharmacogenetics (includes increased 
sen6iti^5ity to dru^s, decrease^d responsiveness to drugs, noveT 
(Jrug effects, etc.; which ard'^due 'to inherited physical 
chaifacterisfics) I ^ * 

12333000 Drug resistance (of a non-genetic nature; Includes mutational 
' origin^) 

12^34000 Drug tolerance and physical dependence (includes homeostatlc * 
adjustment, clfeilative effects, tolerance at' thg site of drug 
action) ' / - - * 

12335000 Drug synergism (presence of two or morfe drugs .in the 'body having 
ititeraction effects and the change in drug action this causes) 

12336000 Chemical tetatogenesis (special effects of drugs on the fetus di^iffg 
pregnandy) 

12341100 Antibacterial and antifungal chemotherapy (includes an-tiseptics/ stnd 
germicides, sulfonamides, penicillins, ery^thromycin^ tetracyc/lines 
and broad spectrum* antibiotics , streptomycin, sulfones , *^ntfi^ungal 

agents) ^ ' , ' ' 
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* Knowledge Category Num)5er <and Name 
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1^341300 
12341400 
12342100. 



X 



12342200' 
1234^300 



12342400 

12342500 
>1234260O 



12342700 



12342800 
12342810 



amebicides, heavy metals, metal-biading agents, antimonials 
' artthelmi^itics) ^ • ^ ' ' % ^ 

^ Cancel' and virus chemotherapy \inclupde^ .alky latiijg agents, ^ 

antimetabolite^; steroids and enzymes,* interferon'induction) ' ^ 

Local chemotherapy -/includes'^nsectlcides,' r/pellents, 3nd 
rodenticides ,^ topical agents)^ " , • . 

Drup acfii^g on tfie cardiovascular system ^n^ smooth muscle " . ' \. 

* ^includeg ^cardiac glycosides, quinidlrte ^n^ anti-arrhythmiar. 
agents,, ^oronary X^asodilators , diuretics , lagerfts iphibitfng the 
renal tubules, f^ui-ds (sufh as bloody substitutes; electrolytes)., 
agents in atherosclerosis, hypotensive ag§nt^, smodth muscle 
relaxants, smooth muscle stimulants) . • ; ' ' * 

Drugs acting on the' blood (Includes agents in anemia,' anticoa4tilants 
I and coagulants) , , » " • W , 

Honnones and drug^-^actlng on endocrine* glands and accessory * * X X l( 

reproductive^ organs (inciudes lidren^ cortical hormones and* 
corticotropin,' tJ?yroid and thyrotropic hormones, sex hormones 

add gonadbtjropins, ^anterior pituitary agents' in diabetes J 

-Ihellitus, parrath^roid hormone and dalcium metabolism) >' ' , , 

Vitamins* and nutritional agents (only pharmaceutical aspects; ^ 

includes vitamins, agents ' in nutrition and obesity) 
Drugs » influencing grow|h and development ^ V ; . Jt *• - X ^ 

Drugs for allergy, cough, vomiting and the derma tomucosal sqrfaces ' X^X X'^^X 

(includes anti-inmmne d^ugs, antitussives, antiemetics^,' , ' ' , 

dermatomucosal agent^s) ' , * ' *^ ' ' - . 

Drvigs" ^c^ting 'on the* gastroinj:estinal tract . (includes drugs ^ ' 
.effective in ulcer therapy, catha.rtlcs afrd "laxatives , digestants 

and drugs useful^ la gallbladder 'dis^ease) , ^ 
Drugs acting on the rjervous systeth ^ X X 

Drugs acting on the autonomic; nervous system (iocludes sympathetic - * X X 

stimulants, sympathetic depressants, pafafeympathetic stimulants, 
I parasympathetic depressants, ganglionic agents) * 
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KndW^edge Cat.egor'y Number and Name, 



Run 1 


Run 2 


Run 3 


Run A 


' r — ^ 




L FA 


L FA s 



12342820 Drugs acting on the neuronmscular aystem (incites fhyoxieural agents ^ 

mustle relaxants)'^ * , ' • ' 

12342830 Drugs acting op the centr'al ne^rv^us . system (includes narcotic - 
^ anal"gesics^ non-narcotiC analges^s, 'sedatUv^ and hypnQtics, 
•ntlconvUlsan^sjUl^tranquilizers ^ drug addiction, alcphol, 
* ' psychomipetic agents, drugs affecting the mincl) . • 
12342900 Drugs acting on the iiranunolcigic system " • 

' ' ' „ ' r * ' ' 

13310000 ' Properties gf, elements (^ncludes chemia&\ andl physical prijperties 

^ of the* elements and their iscftop^ bf* the vertical groups, of the 
, * ' periodic table,- individual conHtton light feleme*nts ,and heavier , 

elements bf specialized intere^st) * ' ^ . ^ * . ' ,4 

13500000 Properties "of classes of ' compounds- * • >^ *^ » 1 ^ 9 

13909000 Biochemical proces'se^s and mechanisms 

14111000 Solutions (mechanical, optical, colligative properties; iiitlndes 
M dilute, normal, molar, saturated and supersaturated ^olu^lons, 
♦ • wh^her liquid," solid or gaseous phase)- , — ^ ♦ V 

14121000 Mecljanical analysis .( tests of mechanic^L propertied of matter;^ 

^ includes gravimetrics , weight and Specific gftpyi^y, s^reng'th^ 
• hardness, brlttleness, ductility; micxosc^pi?. analysis of. ^ 

' . physical properties)^ * x , ' ^ 

14128000 Separation metho'ds in analysis (includes selective absor^)tion, * . 

distillation and evaporation, extraction by solvents, s^aration 
by i'6n exchange, clfromatqgraphy ,and diffusion analysis'^ * - / 
precipitation methods)" . - . ' ^ 

15212100 Electric circuit theory, finqludes Ohm's law^ l^irchhoff's lavfs, - • 
impedance, inductanqe, resistance, amperage, voltage, potenti.-^ 
. ^ r- ometiy, bridges, alternating and dirett, current, wave-guides, 

transmission) - ' ' ^ t 

15222100 Ati^mic structure (includes nuclear atom model; electronic energy' 
'levels, magnetic . spin-orbit interaction) * • ^ ^ 
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APPENDIX .(Conftnued)' 



Knowledge Category Number ^nd Name 



Ryn 1 Run 2 Run 3 RUo- 4^ 
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152^2200 

15222500 - 

24110000^ 

24112000 

241240aO 
24^.30000 ' 
24d3?100 
33000000 ' 

41510Q00 
41511000 ' 
41512000. 
41513000 



415140t)0 
415150tfO. 
41520000 
41521200 
1522000 



41523000 




C" Jnotors . 



Atomic radiation processes' (includes ionizatioll potentials, lime ^ X' 

^ sp^ectra-transitions between electroiyif^^energy levels, forbidden 
Hnes, Zeeman effect,'' Stark effect, barm structyre-rotatiohal 
spectra) . - » • ^ \ . ' 

Interactiah' wit*fi ra,diation (includes inversion spectra-absorption 
.of microwave radiation) - • 

Electromagnetic field th^ry Applications (inCludgHj^g^ctromagneti 
deAi.lces ^nd energy conversion') 

Transducers and rotating ^lachirtee (includes 

' \i^rectric .generaa:o|;-s , -relays , sblenoid^) • V • 

Ultras^paics ' \. ^ ' * ' . ' , 

ElecVronics '* . . 

Electronic devices ' ^ ' : , " , • ^ 
Comfryter tethnalogy 

Research' design technique^ * ^ , ' . 

Continuing study design (^includes longitudinal'' studies)^ ' 
DescrtjJtive study designs *> ^ . ' 

Exp^rimentai stJudy designs (includes manipulative designs, after 
'X>rily, before-after, post-te^t control group, pre-test/post-test 
control'group , inultiple^tconttol - group , Solomon Four Group design) 
Data dSoi lection ,metlr6ds y ^ ^ 

Sampling methods (included survey and other sampling methods) 
Inte*lligence and ability ami^ their measurement \ , ' 
Infartt'and preschool inteJ^iigence and their measurement ' . • ' ' 
Differential abilities and "aptitudes abd their measurement 
(includes tests of ^ensory capacities, motor funettions, 
mechanical, clierical, artistic*, musical- aptitudes^ litfefary ' 
appi;eciation, creativity, reasoning) 
Achievement and acWevement measurement (includes .tests ^of general 
educational deve'lbpment , achievement test;s, proficiency examina- 
^i6ns, performance* ava^uation, equivalency tests ,* licenfeu're 
exarain^atiorts) , , ' . • < ' 
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. Knowledge Category Number and Name 
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41610000 
41611100 

41611200. 
41511300 
41611400 
41611500 
4161-2100 
41612200 
41612300 



41642000- 

41650000 

41660000 
41661000 
41662000 
41663000 
41664000 
1665000. 
41666100 



41666200 
A166630Q 
41666400 
41666500 
41666600 
41666700 



Sensation ^nd perception 

Auditory sensation (includes masking, pitch, loudness 
and attributes o^ tones) ' - • 

Visual serfsation , - ' - 

Cutaneous (touch) sensation 

Kinesthetic sensation (motion and vlocation ef bqdy and body parts) 
faste and smell sensation (chemically based senses) ^ 
Object, perception arid perceptual constai*6ies 
Selection, attention and set in perception 

Perceptual organization (includes grouping, closure, figure and 
ground, distance and d^pth, direction and' orientation', "move- 
ment, form) ■ _ _ ^ 
Sex drives (includes condition of arousal, selective and direc- 
" tional behavtqri satiation and gratification of^^sex drives) 
Etbi^^tions (incllides conditions of arousal, dis/ruptive and adaptive 

aspects' of emotions; mood change) 
Development and growth of behavioral processes of the individual 
Motor development % 

Perceptual development * ^' 

Cognitive development s * ' ' 
language development ^ - 

Emotional (affective) development 

Infant behavioral development (also .includes mother-child inter- 
action, adaptive behavior) ? , 
Childhood behavioral development 

Adolescent behavio.ral dev^lopmetit ^ • ' o 

Young adulttiood. behavioral development ^ . * 

' Adult behavioral development ' " " 

Old age behavioral development , » . 

De,ath and dying behavioral development 
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APPENDIX B (continued) 



Knowledge Category Number and Name 
41690000 - ■ 
41691000 
"41692000 
41693000" 



41694000. 
41695100 



41695200 

41696000 , 
41697000'' 

41710000 ^ 

41711000' 

41720000 

41884000 
41884100 

Cl8842€0' 

41884300 

41884400 

41884500 

•41884600 

4188470(5. ' 

41884800 

41834900. 

41885100 



Psychopathology 

Mental retardation ' ' ' 

Organic brMn syndromes 

Psychoses (includes schizophrenia, affective disorders, paranoid 

states; excludes psychoses of organic brain syndromes) 
Neuroses 

Personality disorders (includes personality disorders such as 
obsessive-compulsive, asthenic, passive-aggressive personality; 
excludes neuroses and psychoses) , » 

Disorders involving- addictive behavior (includes alcoholism, 

drug depeiKjence) ' ^ ^ ' . 

Ps^hosomatic disorders (psychophysiological' di^orde^s),;, 

Transiejit siruational disturbances (temporary psychopathological 

* dis turbiftces duetto acute situational stress) 

Psychothefapy and 'coJhseling 

Individual psychotherapy and counseling 

Orgartic therapy (includes chemotherapy, insulin and sub-insulin^ 

•shock therapy, electroshock thetapy) 
Social service administration and policy ' 

Social' services for th'e poor or indigent administraticm and policy 

.(includes welfare) * ^ 
Health services administration and policy^ (included public, f-ani^ly 

health, hospital-based services) / • * • 

Educational anc^ training services administration and policy ' 
Employment services administration and policy 
Legal services administration and policy ' ^ . 

Child care servj^ces administration and policy 
Recreational services administration and policy 

Special services for the aged or infirm a^m^ni^tration and policy 
Consumer protection services administration <and policy . * 

Social, agencies (public and pri\ia«)Tdministration and policy 



Run 1 
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Run 2 



L FA 



Run 3 
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Knowledge Category Number and Name 
42200000 

423CO00O 



42630000 
43700000 



51200000 
52200000 
52220000 



5i23Ci00O 
52240000 

52260000 
52262100 
52263000 

65260000^ 
65620000 

67516000^ 
69141220 



Ciirriculum design (includes siabject, correlated,, broad ^fields, core, 

experience, activity curriculunO , ^ * , ^ . 

Sys\teifts of content presentation ^'(includes, proceflures^ such as 
lectnire, symposium, panel, forum, 'iiKJle-playing, case study, 
demonstration,,, colloquium, audio-vt^ual techniques ,^prograimued*' 
. instruction,. m^.cro-labs and labora\ory methods) ^ , , 

Professional and graduate education 

Consumer economics (includes consumer 'protection^ business 

practices/related to consumer interests, money 'management fx)r 
the household) ; . ^ ' - ^ ' ' 

Algel^ra ' , ' • - ' * K 

Statistics . J ^ ^ • • 

Descriptive. statistics (*lncludesL standard frequency^ -and I, 
distribution functions, measures, of lo_cation, such as me^n, 
mediaa, and mode, me^suVes of dispersion, graphic ^and jf'abular 
' representation of|data) ' %• / ' ^ ^ y 
StatiS'tical design of^ experiments' . , / 

Sampling th.eory (includes random, stratified, cluster ,t purposive 

sampling) ^ ' . ^ ^ ^ ' '* * - ' 

Statistical inference. . ' . 

, e size^methods in hypothesis testing. ^ ' * 

Analysis of var^^nce* and. cova*riance (includes llnear,\§nd npnr 

linear' normal models)' ' • ' 

.Photography and cinematography ^ * ^ 
'Mechanics of writing Engnlisht (includes traditional '(prescriptive) 

grammar, punctuation, spelliag^ bibliographic^ at*^ footnote fon?) 
Individual consfitutional ^ightfs law \ - / ^ ' 
Articulatbry 'phonetics (p<3sition, 'movement and cond;ttion of- speech 
production parts^and their» '^.f f ect on sound produced) * 
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Knowled^^ Category Number and Name 


1 ' s 


Run 1 


Run X 


Run 3 


Run if 


L FA 


L FA 


L FA 


L FA 


69163pOQ' Psychblingulstic pathology (includes linguistic a 
^' '*mongoloidism, and other pathologies i*nvolving c 
f' system, Idnguage learning and speech productior 
69214200 Spanish ' ^ v ^ ^ 
71000000 Library science * / 
.72000000 Cuisine ^ ^ ' „ ^ . / 
* * * ' / 


ifepects*of aphasia, X ' X 
lent^ral ' nervous ' 
.of the deaf) ' , _ ■ ^ * * 

' X X ' , 
X X ' X X * 
• ^ X X ' , - 

f * 


Skill and Knowledge Variable's Included' in , Factor Analysis: 






144 


Total Skill 3hd Krrowledge'" Variables Identified: 


' ' B 


111 


267 


207 I2OI' . 



Selection decisions to reduce numbe variabiles , go 144 for fattor analysis : . 
Run 1: Elimination of variables With frequencies across tasks of 24 or leSs, 

with two retained, at 19; one'' at 18, and'five delated with frequencies s 
. ♦ above '24. - . ^ 

Run 2: • EJriminatioiv at frequencies of 13 or less, with eleven deleted at;'' 

frequencies above,, 13.- " . ' " . . , . 

l^un 3: Elimirration^'at; frequencies of 11 or less^ with ten deleted at, f requenc^esf 

. ' ab.ove H. . • ' 0 * 

Run 4: Elimination at f raquenciejs ,at 7 or l^es^, with thirteen deleted a:t * 

frequencies above 7. " ' 

' ^ ' 

Note^: ..Skills and knowledge categories are part of . ^The^'Health Services Mobility 

. Study Method of Task Analysis and Curriculum Design ^ Research Report No. 11, 
by Eleanor GilpatricK* 1977. . . t ^ , 



Scale 1 ■ 
Scale 2 
; Scale 3 ' 

**Sdale 5 
Scale 6 
Sc^1^ 
Scate*8 
Scale' 9 ' 
Scale, 10 
Scale 11 
Scale 12 
'Scale 13.: 
* Scale 14 
Scal^e 15 . 
* Scal§ 16 
^Scalfe 17 
' Scale 18 , 



APPENDIX C 
. HEALTH SERVICES MOBILITY STUDY SCALES 
Taek Fraquency ' ' 

Locomotion Skills 
Object Manipulation Skills 
Guiding or Steering Skills , 
Human Interac-tion SJ 
Leadership Skills 
Oral D^e of a Relevant Language 
Reading Use of a Relevant Language^ 
Written Use qf a Relevant Language- 
Decision Making on Methods 
Decision Making on Quality 
Figural Skills 
Symbolic Skills 
Taxonomic Skills 

r 

Impl^^cative Skills ' 
Financial Consequences of Error 
Consequence's of Error To Humans ^ 
Levels of Knowledge 



r 



C-l 
C-2 
C-3 
C-4 
C-5 
C-6 - 

« 

.C-8 
C-9 • 
C-10 
C-11 
C-12 
C-13 
C-i4 
jC-15 
C-16 
C-18 

c-ir ' 

C-20 
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Scale 1. TASK TRECyJENCY ' 

This scale refers to the frequency with which the Task |)eing 
scaled/is executed by the performer. Tasks which *are regulBrly done 
should be scaled by using the wording outside of the parentheses in the 
statements presented below. Tasks which are done infrequently Vr in con- 
centrated periods during the. year should be -scaled by using the wording 
within th6 parentheses; the figures represent conversions to a nqifmal^ 
work year. 



SCALE 

VALUE - , ' DESCRIPTIVE STATEMENT 

\ 0 Task is never done, .' ^ * 

1 Tasl^ is done once per year or less, 

'■ . 

2 Task is done mor^ often than lance per year, but less th^n once per 
month (no^'more^ than 11 times per year), ' ' ' 

3 Task, is (jone once pe^r month or more, but les3 often than once p'er 
week (no more, than 33 times per year)t 

4 Task is done once pe^r week or more, -'but less 4)f ten than once per 
day. (n^ more than 180 times per year). 



6 Task is done once per day or more, but less often than f iye times 
;^ per day (no more than 9*12 times per year). 

7 .Task is done five times^ per day or more, but less often t^n\ten 
times per da^ (no more than 2,052 times per year). 

8 'Task is done ten times per day or more, but less of tew tW^n fifty 

times iper day (no more than 11,172 times per year). 

I 

9 Task is done fifty times per day or more (11 ,173<-times per year or 
— Tifbre) . 



■J 



Notre: 'This scalp is not used for clustering tasks. Ratings on this 
scale are relevant only at the level of the institution. 
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^ -J 

Scal§2. LOCCMOTION ' . .^ 
♦ 

This skill refers to the degree of *body coordination required 
of a performer .in the task being scaled. The ^skill involves the fflovement 
of tlje performer's body, 'torso or limbs • through space in order to aJchieve 
predetermined standards, of ' bQdy movement or position. 

The l^vel of the skill rises with the degree of body coordina-* 
tiori requited. This is determined by^ the complexity ^f the standards in- 
volved, or the complexity of external conditions which restrict mp'tion. 
The soaW^level is not de^termined by requirements for strength nor hy the 
level of knowledge^ which may be required. ' , 

I 

scAtE ^ ^ I ' ; \ ~^ 

VALUg DESCRIPTIVE STATEMENT - 

0.0 The tasl; does not req^uire the perfotmer to move his body, torso or 
limbs through spate so as to achieve a predetermined standard for 
body motion or position. . 

* • ■* 

1^.5 The task requires the performer, to move his body, torso, or limbs 
through space so as to achieve simple., predetermined standard (s) 
I •* ' ^or body/motion 'or position. A ^m^ll -d^egree df body coordination , . 
is called for. 

. ■ 



.0 



The task requires the performer to move his body, torso, or limbs 

through space so as to achieve somewhat complex, ^predetermined 

standards for body motion or position. A moderate degree of body 
coordination is called for* - 



7.0 Th^ task requires the performer to move l\is body, torso or Uimbs 
through space so as to achieve considerably complex, precis termined 
standards for body motion or position. A high degree of bpdy coor- 
dination is called for. . . 



i 



9.0 The task requires the performer to mov^ his^^bedy, torso^ or limbs 
through sp^^ce so as to achieve extremely cdttiplex,- predetermined 

^ standards for body motion or position. An extremely high 4^%ree 
of. body coordination is called for. 

.\ 

"I- _ C-2 
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"V ' ScaleJ^. obje(!t manipuution • ' 

.^-^ - —7 — r,' r ' 

. * \ ' 

"This skill refers to. the degree of control prequired ^f a*per- 

' former in directly .Tnanfpula_ting objects in the task being scaled. Tbe 

skill involves the direct handling of objects usinj f ingers^haniis or 

limbs to achieve a predetermined standard, ^ ^ . ^ «^ 

» ^ • # 

- ' The level of the skill rises with the degree^*^ of precision te- 
"tjuired and with the fineness of the manipulation involved. When' fingers, 
hands or limbs man^p\late an object in order to manipulate another ob- 
ject,' the skill level reflects the direct manipulation .involving the firv^ 
ger?, hands or limbs. The sc^le level is riot determined by the level of 
knowledge needed to manipulate qbjects nor by the level of ot^ier manual 
skills or Figural Skills ' required. ' . . ^ 

SCALE ~r ] ' . / 
VALUE ■ . ^ , DESCRIPTIVE STATEMINT > 

0.0' Thre task does not require the -perforn^er to directly handle objects 
with the fingers, hands or limbs so as to achieve a prejietermi^ned 
. standard within constraints that require control and precision, 

1.5 task requires* the performer to exercise a small amount of con- 

trol, and precision in directly manipulating objects with the fin- ^ 
gets, hands or limbs in order to achieve a predetermined stand^d. 
Fairly gross motions are involved. - * 

3.5 The task requires the performer to exercise a moderate amount of ' 
control and precision in directly manipulating Ob^^ts wltft the 



fingers, hands or limbs in order , achieve a pi;edf€Terminfed stan 



, dard. Fairly gross motions are involved.* 



5.0 The task requires the performer to exercise a moderate amount of 
control anj4 precision in dlrectl^^irtSnipulating objects with the 
fingers, hands or limbs in order to achieve a pre^L&termined stan- 
dard. Fairly ,fine motions are iiivolved. .--^ • 



7.5 The task requires the performer to exercise a high degree of con- 
trol and precision in- directly manipulating objects with the fin- 
gers, *fcands or limbs in orderto achieve a predetermined' standard. 
Fairly fine motions are involved. ^ . ^ \ ■ 



9.0 The task require? the performer to' exercise . a high degree of control 
and pr«ecision in directly manipulating objects with the fingers, 
hands or limbs in order to achieve a predetermined standard. Ex- 
tremely fine motions are involved. 

217 



Scale 4. GUIDING OR STEERING 



% . *This skill refers to the degree of precision -required of a*^ 

^ \ performer in the task bej.ng scaled in iftbving an object over a precje- 
^' V tiermined pathway ^r liQl$iing steady on a moviag target. The skill in- 
volves* coordiaatitig tTie performer's perceptions of external stimuli 
which tell ifiit^his position with^'hls control .of the objtect, jLn rela- 
tion to thrf dfsired positioner movement. The predetermined pathway 
or moving i^argef may^ be actual or visualized,. 

The'level of the skill rises^ as the precision needed rises {or, 
the relative margin far- error; 4eclines), and as the complexity of stimuli 
cyr the number- of : spatial directions or movements involved increase. Th^' 
scale 'level is. not determined- by ^the j^egree- of arm-ljand steadines^ in- 
volved, nor' by the Figural Skills. ^|lvoXved, nor by. the 'level of knowledge 
required to accomplish the guiding or steering. ^ ' . ' • 

' — — ^ — . — . — 

SCALE 

, VALUE - DESCRIPTIVE STATEMENT ^ 

0*0* The task does not require the performer to mov^ an object over a J) 
predetermined pathway or hold steady on a moving target, s ' ^ 

1.5 The task requires the performer to move an o2)ject over a prede^ef- 
Mned pathway or h^ld steady^ on a moving target. The movement re- 
^ - quires a small degree of precision wjthin a faifly large, acceptable 

- ' relative margin of error . The performer taust pay^attention to a 
• smaj.1 number of , external stimuli- and/or spatial direc^cfns . 

3.0 The task requires the performer to move an object ov^r a predeter- 
ijiined pathway or l^old steady on a. moving J:arget. The movement re- 
quires* a small, degree of. precision within a fairly l^x^^e^ acceptable 
t'elative margin of error . '^The performer must pay attention to a 
fairly complex set of extern^' stimuli and/or spatial directions r 



5.5 The- task requires the*performer to move an object 9vex a.predeter-, 
• • ^ mined pathway of hold steady on a ibpying target. - The movem'ent -f e-' 

% - - quires a con_siderable degree of precision within a nariKJw, accept- . 

able relative margin of 'error . The performer must-pay attention to 
^ • a fSilrly complex set of external stimuli a^d/or spatial directions . 

...7.0 The t^k requires the performer to move an object over a predeter- • 
* ^ mined pathway or hold stjeady on a moving target. X^e movement re\ . 

quires ' a considerable degree of precision within a^narrow, actept- : 
\— V"' ^ble re^ati^fe margin of ^rror . The performer must pay attention 

to an extremely complex set of jexternal* stimuli, ^d/or spatial 
directioils. ^ • ^ jm ' - ♦ ' 



9,0 The task requires *the perfprmer^o move an object** ovjer a predete?- 
' mined pathway qr hold steady on a moving targ'i^t. The movement rd- 




tlal difect^bns . 



ly complex set^f external^ stimuli and/oi^S4)a- 



Scale 5. HUMAN INTERACIION 



^ ^ / • This skill refers to the degree of sensitivity to others re- 
quired of the rP,erfor!i{fe'r.''in the task^being scaled. The skill involves 
tl^ the performer's perception of th€ relevant characteristics or state of 
being of the other perSon(s), the performer's attention to feedback as 
the iijLteraction o'ccurs, and the performer's appropriate modification of 
his, behavior so as to accomplish the task. The skill is involved if the ^ 
task requires ^ny personal* cohtact or interaction with others. 

* T^e levgl of ^ the skiil rises as the degree of perceptiveness 

arid sensitivity required of the performer rises, and as the subtlety ,of 
the* feedback to which he or she mii»t respond increases. The scale leve»l 
is not determined by the level of knowledge required, ^ 



SCALE 
VALUE 



DESCRIPTIVE STATEMENT 



0.0 The task does not require the performer to be in contact with or to 
interact with other people. 



1.0 



3.0 



5. a 



The task requires the performer to be in only general contact with 
other people. Veyy little sensitivity to or perception^ p.^— fhe other 
person(s)' relevant general characteristic^ or state of beings is re- 
quired, and little^ awareness of very pbvious feedback is required 
'for the performer tO' adjust his behavior to perform the task. . 

. • /A . ' % 

The task requires the performer to interact with others in the per- 
.fprmance of the task. The ^.performer is required to be somewhat 
sensitive' to or perceptive of the other person(s)' relevant general 
characteristics or state of being, aad to be aware of ' very obvious 
feedback so as to adjust his behavi^ accordingly. 

Th^ 'task requires the performer^to interact with others in the per- 
fdtmiance of the t>ask. The performer is required to be quite sen- 
sitive .'to or perceptive of the Other person(s)' relevant character- 
istics 'or state of being, and to be aware of fairly obvious feedback 
so as to adjugt his behavior Accordingly. 



1 



7.0 '^The task requires the performer to interact with others in the per- 
formanci| of the task. The performej is required to be keenly sen- 
sitive to or perceptiv^ of the other person(s)' relevant character!:^ 
istics or state of'being, and to be aw^re of fairly subtle or complex 
f feedbacks so as to adjust his behavior * accordingly. 

9.0- The task requires the performer to interact with others in the per- 
foianance o?^s;he task. The performer is required to be keenly sen- 
sitive to or perceptive pf the other person(s) ', relevant character-, 
istics or state of being, -and t& be aware of very subtle or very coiiit 
plex feedback so as to adjust his behavior^ acco*r(ringly. 
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Scale 6. J.EADERSHIP 
p. 1 of 2 

« * 

This skill refers t(f^the degree to which leadership in inter- 
acting with subordinates is required on the part of the performer in the 
task b'eing scaled. The sk^l is involved when the perfor^r's task re- 
quires him^to interact with subordinates so as to affect their work per- - 
fonnance in order for the perfortier to a^ieve goals related to the task. 
Ttie subordinate relati9nship may be de facto as well as formal. 

The level of this sj^ll rises* in relation to three aspects of 
the performer's relationship with subordinates which are relevant* to the 
task situation. These are: (1) power over /subordinates' conditions of 
' 'employment; (2) clearness of mutual channels of communication; and (3) » 
clearness of subordinates' own relevant task procedures. ^ 

\ - / . 

Low levels of Leadership are required when ^he performer has 
a , great, deal of power over the subordinates' conditions of employment, 
when the performer has very formal%and clearly defined channels of com- 
munication with the subordinates relevant to the task situation, .and 
when 'the' tasks of the subordinates" related to the performer's objectives 
are very clear cut, obvious, and require little*discretionary judgment. 

^ - Hi^h levels of Leadership are' required when the performer ''S 

mi n;power, is low, when channels of communication ate vague and undefined, 
'and when the relevant subordinates' 'tasks are vague and require a great 
' deal of discretionary judgment. 

* . ^ ' r 

The level of Leadership, required for the fetfsk being scaled, is 
determined by the combination of ratings of high, medium or_ lo^ for each 
of tlie three aspects-. The parentheses 5or each statement' indicatiP the 
various combinations for each scale Value/ 



SCALE 

VALUE DESCRIPTIVE STATEMENT 

0.0 The task does not require thet perfomrer to relate to subordinates. 

1.0 The ta^k requires, the performer to relate to subordinates in order , 
to achieve W(3rk goals. The performer is understood to have a great 
amount of power over the related subordinates* Conditions oJ em- 
ploytnqnt. Channels of comnnanicatidn between the^ performer and the- 
• 'subbrcfinates are very formalized and very>well defined . The sub- 
or4ina»tes'« related tasks are, very clear cut, obvious and require ' 
little' discretioriary judfement . ^ ( Low r^nge of Leadership) 'needs on, * - 
each of the three aspects.. Also ificladed: .two loWs ^and o);ie joedium ^) 



- ' * ' , , (continued on next page) 
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Scale '6.„ LEADERSHIP (continued) 
p. 2 of 7 



SCALE . ^ ; ^ s 

^ALUE DESCRIPTIVE STATEMENT ^ 

3.0 The task requires* the performer to relate to subordinates In order 
to^ achieve work goals, Ilje performer- Is understood to have a mod- 
erate amount of power over the related subordinates' cpnditigns «f 
employment. Th# channels of comgiunicatlon between the performer 
and the subordj^nates are sgmewhat formalized and moderately well 
. defined. ^ The subferdinates ' related task^ are very clear cut^' ob- ^ 
, vious, aiM^equire little 'discretionary judgment * ( Mid-range of 
Leadership nee^ds on ^two out of the ' three* aspetrts and 'low m a third . 
AlsQ included/ ' two lows' and one hig^h ,) 



4,5 The task requires the performer to relate to subordinates in order 
to, achieve work goals. The performer is understood to have a mod- 
erate, amount of power over the related subordinates' conditions of 
employment. The channels of communication between the performer 
and the subordinates. are somewhat formalized an4 moderately well 
* defined . The, subordinates' related tasks are moderately clear cut , 
requiring" some discretionary jud^ent > ( Mid-range of Leadership 
needs an each of" the three aspects . Al^o include d : one low, one 
medium and one high ; and two mediums and ^ high >) 



{ 

6.5 The task requires the performer to relate to subordinates in order 
to achieve work' goals. The performer is uhderst-ood to have a mod- 
erate amount of power over^ the related subordinates-* conditions of 
employment. Thd channels of communication between the performer 
and* the subordinates are very informal, vague or Irregular * The 
suboi^dinates' related tasks are .vag'uely defined and require a great 
deal of discretio?r§Ty judgment . t (High rating for Leadership on two 
out of three aspects ,) ' - . 



8.5 The task requir^es 'the performer to relate to subordinates in-order 
to achieve wor*k goals. The .performer is understood to have v^ry 
little p.over ov^r the related subordiirates * condl^tions of employ- 
ment. The channels o£ cotmnuriication between the perfoirmet and the ■ 
subordinates «re very informal t vague or irregular^ =The subordi-*^' 
nates' related tasks aVevaguely defined and require a gceat deal 
of discretioriary judgments . ( High ratings for Leadership on all 
three aspects * j * ^ ^ ' , ^ . 
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This skill referg to the level Of precision in comprehension 

of heard language, required of the . performer irt the task beilig scaled, and 

to the level of precision required in conveying meaning orally in: the 

task^ situation. (The language referred to is tbe one in common use for 

the task.) ^ / " 

* > 

The level of this .skill ris^s as the degree of precision in 

oral use of the language required in the t^sk rises The level' pf the 

scale is not determined by the knowledge reflected in the language used, 

nor by the skill of vocal delivery involved. • ' 



SCALE ^ 
VALUE ^ DESCRIPTIVE STATCMENT 

0.0 The^ task does not require the performer to understand spoken language 
or to speak. 

2,0 Th'e task reqyires the performer to understand and to convey meanrng 

through the oral^ use bf language.- A lo^ level of precision in choice 
of or comprehension of language is sufticient* t9 accomplisti- the 
task. • ' 



4.0 The fe^slc requiresthe performer to understand and to convey meaning 
through the oral use of languagre. A moderate ambunt^of precisioiT in 
. choice of or comprehension JR^ language is necessary to accomplish 
th-e task. ^ ' ' , 




7.5 The task requires the performer to understand and to convey meaning 
through' the oral use of language. A faj.riy high degree of precision 
in choice of or comprehensdon of language is necessary to accomplish 
the ^ask. * ' * ' • . " 

; * 

9.0 The .ta.sk requires the performer to understand an^to convey meaming 
. through the oral use df language. 'A very high degree of precision - 
and awareness of nuance in choice of or comprehension of language^ « 
Is necessary to. accomplish the ta^k^. - - ^. 
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Scale a. READING USE OF A RELEVANT LANGUAGE^ 



f This skill referfe to the l^el of comprehension required of 
the performer in his reading of written or printfed material in the ta-sk 
being scaled. (TKe language referred td is the lone in common use foi 
the task,) . * \ 

The level of this skill rises as the degree of precfision in 
ing use of the language required^in the task rises. The levei 
of this scale is not determined by the krfowled<ge reflected in the ma- 
terial which is 'read. 



' SCALE ' ' f 

' VALUE - , ^ DESCRIPTIVE STATEMENT 



.0^0* The task does not require the p^rformet to read and understtod 
" \/ritten language. 

'2.0 The task requires the performer to read and^^ compreheiKi the general 
meaning of* simple written language. - • . 

• • • 

5.0 The task requires the" performer to read and comprehend the general 
meaning of moderately complex written language. 

7.0 ^The t^sk requires the performer to read and comprehend the general 
.meaning of complex writften language. 

9'.0 •The task re/juires- the performer to read and comprehend the precise 
meaning and nuance , cf comple'x written language. 



1 



Scale 9, WRITTEN USE QF A RELEVANT LANGUAGE 

This s\cill refets-to the level at precision requirad of the ' 

performer in conveying meaning in the task being scaled through J^h^ ' 

written use of language. KXhe language^eferred to is the one in com- 
mon use for the task.) - - ' * ^ 

^. * " ' . 

The leveL of this skill rises as the degree of precision in 
•the vr,itten use of the language required in the task rises.-. The* level 
of this scale is *iot determined by the knowledge reflected in the lan- 
guage used, nor by the level of knowle^e of grammar o# of literary, 
form required . ' » 



SCALE - '' ' ~ 

VALUE DESCRIPTIVE STA TEMENT. \ , 

O.D The task does notirequiir.e the performer to write language. 

2.0 The task requires the performer to convey general meaning 'by writing 
in simple language . 



5.0 The task requires the performer to. somewhat precisely convey meaning 
by writing in moderately complex language . 



6.5 The task requires the ^perf orme/r^to fairly precisely convey meaning \ 
_ by writing in <^omplex l^riguage . • ' ^ 



9.0 The task requires the performer to very pr^ecisely convey meaning 
by writing in very complex language . 



ERIC 
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^cale 10. EyECISIONtMAKING OyMBTHQDS 



This skill refers to the degree of responsibility required of 
a performer with respect to decisions h^ nrust make about how he does 
the task being' soiled. How the task is^ dene (the method) includes what 
' is done, when, ^in j^hat order, what'^ is used, and who is involved. When 
the performer has mny amount of latitude in deciding how to do the task, 
•'the skill is involved,* / * ^ 

The skill rises as the choice of methods in the task situation 
are less and less obvious or specified; the skill rises as the circum- 
stances of the task from one instance to another are more and more varied. 
The level of this scale is not determined by the level of knoyle^dge re- 
quired. ^ , ' , , ; ' 

^ ' ^ 7 

SCALE ^ y 

. VALUE - . DESCRIPTIVE STATEMENT - J ^ 

0.0 The performer is not required to decide on hjow to do any' 'part of the ' 
task. * . 

1,5 The performer is required 'feo decide how to do all or^ part of the 

task.' Instances of the task varx little with respect to the methods 
to choose from ^ and once the situation ik known, the performer's 
choice Is obvious and/or specified * 

3.0 The perforlner is required to decide how to do all or 4>art of tbe , 

task. Instances of the task vary* little ^Ith respect to the methods 
, t o choose from , and the performer's choice is arrived at ,by referring 
to general guidelines for choosing an appropriate method. 

v4.5 The performer is required to decide how to do all or part of the taarfc. 
Instances of the task vary somewhat with respect' to the, methods to 
choose from , an4 the perfprmer's choice is arrived at by re'ferring 
to general guidelines for choosing an appropriate method. ' ' 



/ 

7.0^' The performer is required to decide how to do all or part of t^e task. 
Instances of the task cover a wide range of circumstances calling 
for vexy different mefhoSs , and the performer's choice is arrived at 
by referring to general guidelines for choosing ,an appropriate method. 



ERLC 



9.0 fhe performer is required* to decide how to do all or part of the .task. 
Instances of the task cc^ver a wide i;ange^of circumstances calling fo r 
very different methods , and once the situation is assessed, the p'&f^^ 
former must make his c^oiee by applying his own -guidelines for se- 
lecting an appropriate method. 

• • C-11 
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Scale if. DECISION MAKHfc ON QUALITY 

This skill refers to the ^degree\ of responsibility required of the 
performer with respect to decisions he mu^t make abo^t the quality of the 
output he produces in the task being scale'd. The scale refers to the per- 
former's* latitude beyond the minimum accepftablfe rSvels of task performance. 
The skil-1 is involved when the performer ha^ any effect on the quality of 
the task's output beyond minimum requirements. I 

The skill rises with the' extent to whicrtr the performer can affect 
the output's quality. It is also a£fect|ed by whether or not the output is ' 
subject to review or inspetition by others 1?efore'it is used. The level of 
this scale is not determined by the level of' knowL^dge required nor by the 
possibility of making efrors. ' 

^ : / 

SCALE ' . . . 

VALUE /'descriptive STATEMENT 

0.0 The performer is un^able to affect the quality of the task's output, 

1.5 The performer's exeMise of .choice in his standards pf task perform- 
ance can have only a minor effect on the quality of the tasl^'s out- 
put beyond mlSilmum requirements, and the output- is subject 1^o complete 
and automatic review or inspection by someQtie el'Se before it is used . . 

2.0 The performer's exercise of choiiie in his standards of task perform-' * 
ance can have only a minor effect on the quality of the task's out- 
put beyond minimum requirements, and the output is subject 'to review 
or inspection*by spmeone else before it is used . 

3.5 The performer's exercise of choice in his standards of task perform- 
■ ance can have only a minor effect on the quality of the task's output 

beyond minimum requirements, and the output is nogb subject to review or- 
• inspection by anyone else before it is used . 



5.5 The performer's exercise of choice in his standards of task perform- 
ance can have considejrable effect on the- qualify of the task's output 
beyond, minimum requirements, but the output is subject to revJew or 
, • inspecliion by someone else j^efore it is used . 

• ' ' ' . ^ 

7.0 The performer '^s^ex^cise of choice^in his standards of task perform- 
ance can have considerable .effect on the quality of the* task's output 
beyond minimum requirements, and the output is not subject to review 
or inspection by anyone else before it is used . 

9.0 The performer's exercise of choice. in his standards of task perform- 
ance can completely determine the^ quality of the task's output due to 
the absence oY minimum requirement^ and the output is not subject to 
review or ^inspection by anyone else b^fgre it is used . 

C-12 



22b 



Scale 12. FIGURAL SKILLS 



Thife skill refers to the level' |rf complexity required of the 
performer in the task being^scaled in dealing with figural 'aspects of ma- 
terials. The skill involves the mental 'manipula^^tion of figural proper- 
ties Tn order to achieve a predetermined figural standard or objective.. 
The figural aspects , involved are limited to size, shape, form, or arrange- 
ment of ^materials in relation to space, whether the mental images involved 
or the materials dealt with are static or in motion, A figural '^standard 
%/ould involve norms or criteria for size, shape, foirm or their arrange- 
ments in space. 

The skill rises as the complexity of the f igural^standards which 
must be achieved to perform the task rise, and. as the complexity of the 
f igura^'relationships whose aspects the performer must deal with rise. 
The level of this scale is not determined by the level of knowledge 'nor 
by the level of manual slcills required, 

3CALE ^ * ~~ 

VALUE 



DESCRIPTIVE STATEMENJ 



0,0 The task does not*require th^)erfi)rmer to achieve a fig^iral objec- 
tive or standard involving size, shape, form, or arrangement of ma- 
terials in relation to" space, whether static or in motion. 



1,0 



3,5 



5,0 



The task- requires the performer to achieve simple figural objectives , 
or m^et^ ^Vmple figural st^jidards involving the -^ize, shape, -Jform, or 
arrangem^t j^f materials in relation^ to 'spa^oe, whether*stat$c or in 
motion, /The materials which are perceived op conceived of are dealt 
with in terms of tlieir simple figural relationships , - ^ 

./ ■ ■ • • \ ■.. 

The task requires the perfotmer to achieve nK?derately complex figural 
object lives , or meet moderately complex figural standards involving 
the si^e, shape, form, or arrangement of materials in relation to ^ 
space, ^whether static or ii motion. The materials which ate perceived 
hr conceived of ar^ealt with in .terms of their simple figural rela- 
tionships , - 



The tajsk requires ttte performer to achieve moderately complex figural . 
. objectives , or meet moderately complex figufal standards involving 
V the size, shape, form, or arrangfinent of materials in relation to • 
itpace^ whether static or i$t motion. The materials whi^h are perceived 
or conceived of are d^alt w^h in terms, of their moderately complex 
figuyal jtelatlonships ^- v . 
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7,0 



9,0 



The /task requires the performer to achieve moderately complex figural 
objittives, or meet moderately Complex figural standards involving - 
the! 41 ze, sh^pe, form, or arrangement of materials in relation to 
spacer whether static or in motion. The materials which ar£ perceived 
6r/coh^deived of are d^alt with in terms of their highly complex fig- < 
urfcl relationships , ' .v ' * ' 



Tt e task reqtiires the performer to achlevg highly complex figural ob- 

tives , or meet highly complex figural standards ,j^olving the sige,-' 
shape, form, or arrangement of materials in- relation to space, whether 
^t^tic or' in motion, The-materials which' are perdeived or condeived 
of are dealt with. in terms of ^their highly complex figural relationships > 
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Scale 13. SYKBOLIC SKILLS 



HiiS' skill is ^called for when -the performer, is required by the 
task being scaled to manipulate or use abstract symbols whiqh are* part of 
a'system of symbolic notation. The skill involves the us^ of or manipula- " 
tion of symbolic prope^tie^ ii|i^such systems as numerical, musical, or code 
notations. The, skill does not involve the semantic meaning or the figUral 
properties of the symbols, nor useVu/^ §ii^gl6 , one-to-one symbols- whi(ih are 
not' jpart of a system of jiptatiOn, nor use of representational symbols. 

The skill* rises with the. degree of complexity of the manipulation 
or us^ made of the symbols' and with the complexity of ^the symbolic proper- 
ties of the symbols. The level of this' scale is, not determined by the le- 
vel of knowledge or -subject matter reprgsented by the symbols, nor by thfe , 
figural properties of the syiobol^ involved. 



SCALE 
VALUE 



DESCRIPTIVE STATEMENT 



0.0 'The task does not require the performer to manipulate or use abstract 
symbols which are part of a system of notation. ' 

1.5 The task requires the performer to manipulate"^^?"''tty&''=4 ^ simple opera- 
tion(s) , simple abstract symbols which are p^rt of a sys^Na^^of nota- 
tion. * 

' r . 

3.5 The task requires the performer to manipulate or use in simple opera- 
' tionjs) , fairly complex, abstract symbols which ar;e part of a sys^t^»s 
of notation. _ ^ 




5.0 The task reqyires t-he performer to manipulate or use in fairly com- 
plica;tej operations (s) , fairly complex^, abstract symbols which are 
pai^ of a system of notation. , 



V" 

7.0 The task requires the performer to manipulate or use in fairly com- 
plicated o iJBia tion(s) , highly complex^ abstract symbols which are 
' paxt of a system of trotation. * ^ 



9.0 Ihe task Requires the* performer to ^nipulate or us^ in highly compli- 
«*cated op^ration'(s) , highly comple^^^ abstract symboljL .which are part 



Scale 14. TAXONOMIC SKILLS - - 

% ' 

This skill is called for \*en the performer is required by. the 
task beitig scaled to consciously apply or create conceptual classifying ^ 
or organizing principles. The skill involves the application of mental 
processes to assign an unknown set of ipfonnation to existing conceptual 
classes or systems, or the'creation of conceptual classes or systems to* 
suit the needs of the task. The skill daes^not involve the use of intui- 
tive Judgment,, the use of simply figural o^ symbolic .principles , or the 
one-to-one matching, of obvious' characteristics . 

When conceptual organizing or classifying principles are tp be 
applied, the skill rises with th^'level of complexity of the principles. 
When conceptual organizing or classifyiitg principles are to be created, 
the skill rises wi'th the level of complexity of the purposes they must 
serve in the task. The level of this scale is not (determined by the 'level 
of knowledge nor by the level of the other intellectual skills required. 

i , ^ 

SCALE 

VALUE DESCRIPTIVE STATEMENT 

? 

0,0 The task does not require the performer to consciously apply or create 
conceptual principles of classification Or organization. 

2.0 The task requires the performer to consciously apply simple conceptual 
principles of classification Qr organization ; or to create conceptual 
principles with which to organize or classify information to suit , sim- 
ple needs in the task situation". 



5.5 The task requires the performer to consciously apply somewhat complex . 
conceptual "principles of classification or organization ; or to create 
conceptual principled with which to organize or classify information 
to SvUit somewhat complex needs in the task sit.uation. ^ 

7.0 The task requires the performer to consciously apply considerably com- * 
plex conceptual principles ot clasgif ication or orgattization; or to 
create conceptual principles- with which to organize or classify infor- 
mation to suit considerably complex needs in the task situat^ ^. * 



9.0 The task Requires • the performer to consciously apply extremely complex 
C (?Qnceptual principles of classification or organization ; or to create 
con^ptual principles with which to organize or classify information 
to suit extremely complex needs in the task situation. ^ 

) 
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This skill is called for when a perfol^mer must come to CQnclu- 
sio1i8,or draw implications in the task being sca\Led which go beyond the 
memorization of cause and effect relationships qry simple^ssdciations • 
Thfe^^sTcill involves the application of mental processes to deal 'with ^ a^t 
of information so as to draw non-routine conclusioite or inferences or to 
foresee consequences in the performance ofr the task-x 

The skill rises with the degree of complexity of the information 
with which the performer must deal in drawing implications, and rises with 
the extent to wm.ch the kirrds of information from which the conclusions or 
inferences are Qp be drawn vary from one instance -of t^e task to another. 
The level of this scale i^- not determined by the seriousness^ of the .errors 
in judgment which could be ihvolved, nor by the* level of know-ledge, nor by 
the level of other intellectual skills requ'ired^?^ ? ' \ / ' 

( ^ " - 

SCALE ' ^ ^ i ^ ~ 

VALUE .PE5CRIPTIVE STATEMENT 



0.0 The task does not require the performer to go beyond memorization of 
cause and effect relat;ionships or simple associations to draw con- 
clusions or inferences from a set of information. 



1.0 



2.0 



A.O 



The task requires the performer to go, beyond memorization of cause 
and effect .relationships or simple associations to draw conclusions 
or inferences from a set of relatively str5ight-f orvard or uncomlplex 
informati($n. The kinds of infcftraation from which the conclusions or 
inferences must Be drawn vary little, from one instance of th^^ task 
to another. - * . \ ^ 

The task requires the performer to go beyond memorization of o^use 
and effect relationships or simple associations tp draw conclusions 
or ii:iference§ from a. set of relatively straight-f orv^jgd or uncomplex 
information . The kinds of information from which^ffTe conclusions or 
inferences must be drawn vary somewhat from 'op<tf^nstance of the; task 
to another. 



The task requires the performer to go heyji 
%nd effect relationships or simple assac 
or inferences from a set of moderately c 



nd memorization of cau^^ " , 
tionsvto draw conclusions • 
tplex information . The kinds 



of information from which the conclusions 
vary little from one instance of the tasl 



or inferences must be drawn 
to another. 



5.0 ^e task requires the "performer to^ go 
ancj effect relationships of siriiple as: 
or inferences from a set of moderate] 



bej^nd memorization of cause 
ations 'to draw conclusions 
Complex information . The kinds 



of information from which the concl' 
vary s dmewha t f r om one instan<;e of tj 



or inferences must be dVawn 
\e task to another. 

(continued on next page) 
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Scat^ 15. IMPLICATIVE $Kli,LS> (continued) 
P*,2 of 2 , 



SCALE 

VALUE " DESCRIPTIVE STATEMENT 



8*0 The task requires ^the performer to go beyond memorization cause 
and effect relationships or simple associations to draw conclusions 
' or Inferences from a set of extremely complex or^extremely ynblguous 
Information . The kinds of Information from which the conclusions or 
Inferences must be drawn vary somewhat- from one instance of the task 
to another. * 

9.0 The task requires the performer to go beyond memorization of cause, 
and effect relationships or simple associations to draw conclusions 
or Inferences from a set of extr-emely complex or extremely ambiguous 
Inf ormatlpn . The kinds of Information from which the conclusions or 
Inferences must be drawn vary a _great deal from one Instance "oT the 
task to another. t ' ^ 



\ 
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Scale 16.^ FINANCIAL. CONSEQUENCES OF ERROR 



This skill refters to the degree of responsibility carried by^ a 
performer wi^h respect to the f itiancial^amage which could result from er- 
ror's- in hi^ performance- of the task being scaled. The error whose conse- 
quences would t^^e r^ated would be the most serious likely error to be ex- . • 
pected from^ performer qualified to do the task. The '/skill fs involved if- 
errors iT^pBPfQ nuance of the task have any financial consequei;ices invojLving"^ 
any output, equipment, materials, time or other chargeablV items. The lev- 
el of this scales is not determined by the value of -insurance claitts or^^am- 
age suits which would result from harm to humans. I * \ . 



SCALf: 
^ALUE 



( t 

DESqjllPTIVE STATEMEIjT 



^0.0 ^o likeiy error in the perform^ 's task performance' could result in 
¥ ^ ; financial damagfe tp the ;institutida. w 



I 



.0 The most serious likely error in ^he performer's task performance 
would^ result in negligible, financial damage to the institution. 



lo Th^ most serious likely e^r in the performer's task performAice * 
^ would result in financial damage to the institution pf ^ relatively 
jfpBBL. moderate but manageable amount . ^ . - *, . 



6.0 ^Bhe inQSt ,seri,ous likely error in the performer's taark pei'fonnance . ' 
^ yould result in /financial damage to the instijbS:ion of an amount 
considered tO*-be r^latively^ diff -'i^^*- ♦' o' abgorb . 

/7.5 The most serioii^ likely error 4n the performer's task performance > 
wo<xld resuft financial damage to' the institution of an amount 
considered to be extremely serious and extrepiely difficult to absorb . 

9.0 Themost serious likeiy /error in*the performer's ta^ performance 

would result, in financial damg^ toj the ins^tltution of 'an ajnaunt so - \ 
serious tliat' the insti^^Hton wcfeld cease t^^ exist 1 % 
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ScWe 17. ' CONSEQUENCES OF ERROR TO HUMANS 

This skill refers to ^he degree of responsibility carried by the\ 
performer with respect to the htfrm which could be done to humans as a re- 
sult rff errors in his performance of the. task being scaled The error j^hose 
consequences are, rated would be the most serious likely «errcvr to be expec- 
ted, from a performer qualified to do the task. The skill isMnvolved if 
je^rors in performance of the task result in any physical or mental harm to 
humans, including recipients, responden^tff, co-workers, or persons not dir- 
ectly-related to the' task. The performir is included. Th^ level of this 
scale is not determined by any financial harm which could be done' to persons 

SCALE ' TT* ' ^ ^ ~ 

VALUE - P ' DgSCRJPTIVE STATEMENT ^ 



^0.0 No likely error ^ the performer's task performance' could re^sult in 
harm to a human. - , ^ ^ ' 



1.0 The most ^eftous likely error ,in^ the pejjj^er's task performance 
^ would .resuTj^^j;ttlr physical or mental inc6nlB ^nce\r 

2.0 The most- 4ejious llWlly error In th# pertormer ' s task "perf prfnance 

would result in vfery miilor physical or' mental harm, requiring litt3>e 
or no remediation. ' • " * . - 

* T ' '~ • ^ ' 

3*0 The most serious likely error in the per^former 's task performancB 

wouli;! result in minor physlca^l or mental harm^and would require reme- 
diation or tr6#tment . . / - ' ^ * ' 



it 



I 



• . ' .- - " . 

5.5 The most serioud likely* error in the performer^* s performance • ^ 

vould result in considerable physical or mental harm 'and woujyi 'require 
remediation or treatment . . . 

. V <k . V . 

.7,.X) The most serious, likely error in thie performer's task perfotmance 

would result in very serious physical or mentaL harm, or*wpuld " 
^ . put the affected persgn in danger of minor permanent d^m^ge . \^ 

V 1^ • * ' * ^ 

8.0 ^The most^l^rious likely error^n the performer's' tagk^perf oni^anc^ ^- 
would result in serious, permanent damage befyond thghelp of^f^edia- 
tion or ' tareatment . / » ♦ / * ^ - 

9»0 The most serious likely errbr in the perf ormer'.s task p(|rfprm^nce 
would result in imnediate and inevilAble rfeatK. J »^ ' 

^ ^ ^ — ' — \ — ^ ' — * — .y^-' 

•V 
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Scale '18. LEVELS OF KNOWLEDGE- ^ 
" . p. 1 of 2 ^ 

^ * ^ ^ / ' ' r 

I T^iis scale refers to the level of knowledge in a given sybje 

category required of the p^erformer in the task being scaled. The knowledge 
categbry Is rated With this' scale. To be rated above zero on the ^aie the 
task must require Ten owl^dge beyond the simple memorization of the overt 
steps of the t^ 

The scale risfes-with the amount of detailed knowledge which must 
be consciously applied an"d with the depth of understanding required in the' 
subject «ea, in terms of the subject^ area's content, the structure of ?it8 
Ideas, and if^ uses.* "Detailed knowledge" covers such things as ^echni'cal 
or special terms oi^ facts. "Consciously applied" means that the perfontter 
is' able to"^ (but need*not) Articulate his use of the knowledge in the t^sk 
situation. * ' * 

v« * ' .)••» 

The level of knowledge for 5 category is not determined by the* 
level of any intellectual skills required, nor by the level for any other , 
knowledge category requireci for the" task, nor by the level of the categbry 
required for an}^ crther tasks' of the job involved. ♦ ^ 

, ^ ^ ' 

SCALE 

VALUE ' ' ^ ' DESCRIPTIVE 'STATEMENT ' 



0;0 The task dp^P not ifequire the 'performer to consciously ajiply knowledge 
' 'in this subject' category which has been gained in a learning ext)6ri- 
erice requiring more than the memorization of ^ the overt steps of the 
speAfic task being scaled ^ 

> i ' . 

^.5 The targir requires that thej performer consciously apply a limited 

amount of detailed-^ knowledge in this subject -category including 

such things as^technLcal ojr special terms, facts or equipment. 

I 

2.5 The task required^hat the perfoVmer have a general awareness of this 
subject category in terms of' its content ,t the structu«"e of its ideas, 
and its us^. The performer must* consciously apply a limited amount 
of detailed Sttowledg^ in this subject' arda, including such things as 



pnowledg^ in this subject area, mc 
r special ^terms j^'XSS^s equipment. 



technical o 
# 

3.5 The task requires *that the perfoinner have a general awarene&s ^ot this 
'"^ subject category ♦fn terms^ of its content, the str^icture of its ideas, 
an4 i^^ uses.'„ The, pejformer must consciously apply a moderate amount 
. of ' detailed knowledge 'lit >Xhi8 subject area, including such things as 
technical or special ' terms , facts or equipment. 



1 
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Scale 18, LEVELS OF KNOWLEDGE (continued) 
p. 2 of 2 



SCALE ^ . , 

VALUE ' I^ESCRIPTIVE STATEMENT > ^ ^ 

5.5 The task requires that the per f otmer . have a considerable degree of 

understanding of this subject category In terms of Its content^ .the / 
^tructur? of Its Ideas, and Its uses.^ The performer must consciously - 
apply ^a moderate amount of detailed kaovledge in this area, Including 
such things as technical or special terms, facts or equipment* 

7.0 The t^sk requires that the performer liave a considerable degree of - 
understanding of this subject category in terms of its content, the 
strii^rture of its l^eas, and its uses. The performer must consciously 
apply a very great amount of detailed knowledge Iti this subject area, 
including such things as technical or special terms, facts oiT equipment 

8«0 The task., requires that the performer have a. very deep * understanding 
of this subject category in terms of its content, the structure of" 
its ideas, andf ittf uses. The performer m^t consciously apply a mod- 
erate* amount of detailed knowledge in th'ls subject area, including , 
such things as technical or special 'terms , facts or equipment. ^ 

9.0 The task requires that the performe^r have a very dee^ understanding * 
of thiaf sufbject category in terms of its content, the structure of 
its ide^s, and its uses. The perfqnuer must consciously apply a very 
great amount of' detailed knowledge Itr this su^'^^o-t are^, including' 
such things as technical or spgc?.al terms , -^acts 'or equipment. 
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APPENDIX D . ' 

SUMMARY OF TWO-MODE FACTOR ANALYSIS' RE SULTS- 

I — 

Factor Structure of Skill dnd Knowledge Variables 

Assignment af Tasks To Factors By Task Code and 
Factor Number 
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Table D.l. 



FACTOR STRUCTURE OF SKILL AND KNOWLEDPE VARIABLES 



l^age 1 of 6 



^Skill pr Knowledge' Categc^ry 
Number and Abbreviated ^ame^ 



Object llanlpulation^ Skills ^ 

Guiding or SteeringfiSkills 

Human Interaction SklMs 

Oral Use of »a Relevant Language 

Reading Use 9f a RelevanJ. Language , 

Written Use of a Relevant. J-anguage 

Decision Making on Me.thods 

Decision Making on Quality 

Figural Skills ' ^ ^ ^ 

SynAolic SV^lls . ^ ; . - 

TaXfOnomic Skills ' " ' ^ ' 

Implicatiye Skills 

Financial Consequences of Error 

Consequences of Error \o Humans 

11731000- Normal sffucture and function 

11731100 Regional anatomy ^ 

11731200 Topographic aifftomy 

11731300 Hematopoietic system 



0 



Loadings of Skill and Knowledge Variables^ 



Run 1 Factors'' 



II III IV V VI VII 



,.64 
.63 
.49 



.56 
.49 
.67 

.42 
.72 

.61 
.71 



.61 
.49 
.89 



.42 
.57 



,45 



.58 



.42 
.62 



.59 
.42 

'.45 



Run 4 Factors'' 



II IV V III VI 



.53 
.43 



.48 



,65 



.61 

.53 

.11 



.88 
.54 

.92 



.48 
.72 
.70 
.69 
.56 
.53 
.49 
.67 
-.72 
.67 
.53 

.66 



,72 
,74 



.54- 



a Loadings of .40 or more are shown. Negative sign indicates that variable loads inversely with respect to • 

loading of other variables that determine the factor, 
b Refets to analysis of 144 skill and knowiedge variabiles Jor each run as presented in Appendix B. Run 1 refers, 
to 560 tasks in^ambvilatory care and diagnostic radiology; Run 4 refers to 324 tasks in diagnostic radiology 
excluding teaching and meetings tasks . Appendix A presents abbrevij^ted task names and the tasks in each rtiir. 
^ See Appendix B ^or full names of the knowledge categories. See Appendix C for skill scales. 
Note: Factor^ were assigned the same number* across runs when the? Structure Mas similar. Factor names by run, 
, number, and content are as follows: 



Run 1 7-Factor Solution 



Run '4 6-Factor Sdlu^ion^ 



I 

II 
III 

IV 

VI 



Non-neurologic radiology. 

Diagnosis ,» neuroradiology . • 

Anlbulatory care examinations, counseling, 

administration,' conferences, meetings. 

Patient and emergency care. 

Female care and obs-gyn. radi'ology. 



Gastrointestinal care and radiology. 
VII' Radiologic technology, quality • 
assurance, materials-related. 



I Non-neurologic radiology. 

II ' Neuroradiology f , ^ ^ 
ill * See below. 

IV Patient and emergency care.- 

V Obstetrics-gynecology radiology. . , 

VI * See below. ' ' 
rlll^ * R^iologic technology. , 

L VI * Quality ^surance, maf erials-related. 
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PaKe 2 of 6 








Loadi 


ngs 


of Sfcill 


and 


Knowle4Ee Variables^ 










>iv.un 


1 Factors^ 






IVlill 




Knowledge Category Number and Abbreviated Name^ 


1 


II 


m 


TV 

X V 


V 


VI VII 


I 


II 


IV V III VI 


11/31400 


Circulatory system ' 


.76 














' 84 






11/31500 


Respiratory system* ► ^ 


.79 




















1 1 T O 1 ^ f\f\ 

11/31600 , 


Digestive system 


.83 




















11731610 


Mouth ^ pharynx, esophagus 


.42 










. lb 






* 4^ 




1173X620 


Stomach-^ and small intestine 












. oU 










11731630 


Large intest^ine (colon) and rectum 












. oO 




. DO 






11731640 


Liver, -^biliary system, and pancreas 








- 




. /o 




CI 


1 




11731700 
11731800 


Urinary system . ' 
Musculo-skeletal system 


.80. 
.74' 


• 








t 




. OO 




. ou 


1J731810 
11731820 


Muscles 

Bones and joints 


r69 
.69 


. ) 












QC 
. o3 




A9 


11731831 


Skin and sweat glands ^ 


X 


X 


X 


X 
i 


X ^ 


' X 


X 


fit; 

. oD 






11731900 


Nervous system 


.81 














on 






11731910 


Central nervous system 




. /o 


















11731920 


Peripheral nervous syifcem ^ 




.78 














.82 




11731930 


Autonomic nervous system " 


.47 


'.58 












.52 


.52 




117319A3 


Eye and optic nerve 




.72 














.90. 




117319AA 


Touch, heat, cold and p^im receptors 


X 


X 


X 


X 


X 


X 


?c 




.94 




117319A5 


The ear ^ 




.73 














.91 




1173'19A6 


Kinesthetic receptors , | 


X 


it 


X 


X 


X 


X 


X . 




.93 




11732100 


Immunologic system 


,84 






V 








■ .87 






11732210 


Endocrine glands and hormone physiology 
















.91 






11732220 


Reproduction ^ t 






.46 




^72 




1 






.83 


11732-221 


Conception and contraception ^ ^ 






.57 




.52 










.68 


11732222 
11732223 


Male reproductive systen? 
Female reproductive system ' / 


.75 
.69 




.40 




.49 













x: not included for this run's facto'r analysis. 



,23 J 
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Table D.l (continued) 
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Knowledge Category Nmpber and Abbreviated Name^ 



11732300 Homeostasis of fluids 
117324aO . .Metabolism ^ 

11733000 Pathology n 

11733100 Infective and piarasitic diseases 

1173j}200 Neoplasms (cancerous growths) ' ^ 

11733300 Endocrine, nutritional, ihetabolic disorders 

11733400 Disorders of blood, ^blood-forming organs 

11733510 Disorders of central nervous system 

11733520 Disorders of peripheral nervous system 

11733530 Disorders of autonomic nervous system 

11733543 Disorders of eye, optic nerve 

111733544 Disorders of touch , heat , cold, pain receptors 

11733545 Disorders of the ear , * " 

11733546 Disorders of kinesthetic receptors 
11733600 Disorders of the circulatory system 
11733700 Disorders of the digestive System 
11733800 Disorders of the respiratory system- 
H733900 Disorders of the uro-genital system 
11734100 Disorders of skin, subcutaneous tissues 
11734200 - Disorders of musculoskeletal system 
231734300* Congenital abnormalities 

^11734460 Disorders*, complications of pregpancy, birth 

11/34560 Perinatal morbidity and mortality 

11734600 Bums^ 

11734700 Poisoning 

1173480a Shock and trauma , • 

11735000 Surgery 

11735100 Op^erative procedures 

11735200 Amputation and disarticulation 

11735300 Repair surgery 

11735400 Introductory procedures ^ ' 





Loadings 


of Skill and Knowledge 


Variables^ ^ 






Run 


1 Factors^ 






Pun tx 


Factors^ 


I 


T T 
1 1 


TT T 
ill 


IV 


V VI 


V 11 


T 
1 


TT 
1 1 


IV 


V III vi ■ 


80 












.89 








.15. 
.86 
,82 






• 






88 


















.'95 








:a5 












.86 








.81 












.92 








.90 

.79. 












.91 

8f) 








.74 


. *+ J 










.82 


.40 






.81 


. 37 


• JO 




• 




• j\j 


.86 


* 






X 


X 


X- 


X X 


X 




.93 








. DZ 


.00 










Ql 








X 


X 


X 


X X 


X 




. 7 .J 






.73 






.40 












.50^ . 


. OH 












.93 








.76 












77 






.51 


.69 








f 




87' 
. 0 / 








78 


















• . j\j 


.89 




















. DO 








. 4 / 
. Dl 


l» 


.72 






71 






f 








. 00 








80 
. ou 












.91 








.63 






.58 






.60 






.66 


.84 






m 






.93 








.86 












.92 








X 


X 


X- 


X 


X X 


X 




/ 




4 


.90 












.92 








.70 


* 










.71 




40 





ERJCi, 



/ 



Table ^Jl (continued) 



Knowledge Category Number anci Abbreviated Name^ 
11735500. Endoscopy \ 
11735600 Suture ^ 
11735700 Manipulation 

il735800 Delivery methods for childbirth 
11736000 Anestnesiology 
11737000 First aid and care 

11737100 Bandages , dressings, tourniquets , splints 
Jr4rT37200 Hemorrhage and bleeding and their arrest 
117373Q&;- Handling, transportation of sick, wounded 
11737400 Spraitis, strains, fractures, healing 
11737500 Foreign bodies in eye, throat 
11737600 Resuscitation 
11737700 Wo'unds and their healing 
11738000 Asepsis. - • - ' 

11739430 Sanitation 
11741000 Epidemiology 
11742100 Physical therapy 
11742120 Disability evaluation 

11742132 Corrective, preventiv^^compensatory 

adjustments 

11742133 Special* post-disease, chronic .dise'ase 

therapy 
11742148 Exercise 

11743400 Nutritional* requirements and diets 
11744000 Dentistry ' ' ' 
11745000 Growth and development 

11^45100 Embryology, prenatal growth, development 
11745200 Nepnatal period growth, development 
'11745300 Infant growth, developme?It 
11745400* Childhood growth; development } 
11^5500 Adolesqent growth, development 



Page 4 of 6^ 
dings of Skill and Knowledge Variables^ 







Runs 




[actors^ 






Run 


4 Factors^ 




I 


II 


III 


IV 






^11 


I 


1 1 


IV 


V 


III 


VI 


.59 




























.4-1 






.50 






* X 






-X 




X 








.45 


















.54 




.43v 


.59 
.53 


.62 




< 


.44 




.54 
. 67 


.79 












.45-.42 
.75 






.44 




.55 




m 

. TT 




..69 






.46 








.64 








.60 








.-40 






.44 




x^ 


X 


X 


X 


X 


X ' 


.55^ 






.52 












. J / 












.55 
.74 








SR 






♦ 


60 

. DO 


















X 


X 


X 


* X 


X 


X 


• 




.86 










X 


X 


X 


X 


X 


X 




. 48 


. 48 










V 


V 


X 


X 


X 


X 




.62 














* uo 














.52 










X • 


X 


V 


V 


V 


X 


.53 














.54 
















.53 










X 


X 


X 


X 


X " 


X 


.50 




.40 










.66 












X 


X 


X 


X 


X 


X 


X 














.74 








".59 






.92 
.40 












.52 






• 








, .66 












.69 
.74 














.78 
.80' 












.79- 














.88 













TabXe D.l - (continued)' 



KaoVled:ge C;ategory. Number yrid A'^^evlated Nai^ 




11745600 
11745?00 
lL7458(Jt) 

. iiSqoo,(5o 
ii2lpo66 

.12221000 
.12222000 
3.2223'00« 
12240000 
/2300O0O 
12321i)d0 
I3#2O0tJ 
-1Z3Z30DO 
I23f4090 
12331000 
1233260flb 
123'34()00 
12335000 
J 1233(6000 
<2 341100 
12341^0 
• 1234*3«W 
1234nOO 



1234220 
12342300 

i234240p 
1^260b 
4P4270iO 



Adulthood dL^ve^^opraent^ 
O^d age (geriatrics) development 
Death and dying development 
Microbiology 

^Rad^obiologi^ ^ , ~ " 

Radiology » ^ 

Ra4ibtherapy I. * 
Radionuclide therapy 
DlaguoaAc radipgraf^phy 
^dioniiclid^ analysis 
Pharmacoio^ 0^ 
^ug absorption^ 
Dru^ distribution 
Drug^ excretion, * \ 
Brii'g metabolism 
•T)rug toxicit^/ 
Drug idios;^norasy, alLei;; 
Drug tolergince^ and physi(? 
Drug synergism 
•phemical S^ratog^nesis 
Antib'acterial andv antifungal chemotherapy 
Antiprotozoal /antimeta^oal cfiemo therapy 
Cancer and virus chemotherkpy* < v- ^ 
Drugs acting on the cardipvasculy system 

/and 'sHiP'oth muscle ' • 
Dtug^ acting on the blood • 
" rrraones and.drug^ ai:ting <jp endocrine . 
glands, accessory reproductive oi^ans-/ 
•'' Vitamins and nutritl^^jtal 'agents 

ugh, vomiting * 
* Drugs^actiiY s m\ ' ^ strointestinal tract 




pharmaco genet i cs 
dependence . 
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Table D,3r-^J[continued) 
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Loadings of Skill and Knowledge Vaifables^ 



Knovftdge Category Number and Abbreviated ^Name^ 



Run "1 Factors^ 



1 II- Iir IV V ♦ VI Vll 



Run 4 Factors^ 



II IV V III VI 



I 

ON 



,1234/3800 Orugsf a,cting on tKfe nervous system 

12342810. Drugs Acting on autonomic nervous system 

12342820 Drugs acting on {;he , neuromuscular system , 

12342830 Drugs aqting^ on the central nervous system* 

15212^)0 Electric circuit theory ' , ^ ' 

1SZ22500 Interacti-on with radiation , ^ , 

24124000 Ultrasonics " 
24132100. Electronic devices ^ 

41610000 Sensatiorv and perception 

41611300 CutaneQus, Houch) sensation 

41611400 Kinesthetic sensation 

416r60D0p Development, : growth of^ behavioral' processes 

" ' • of the individual 

41661000 Motor development 

A1662000 Perceptual development 

41663000 Coghitive dpvelipment^ , V 

41666700 Death and^dying behavi'oral development 

41690006 Psychopathologx , 
41691000 ^ Mental retardation 4r^ 
A16$2p00 . Organic brain^ syndromes 

41710000 Psychotherapy and counseling . , 

41884200 Health gervices administration and, policy 

"42300000 Systems of content presentation ^ 

51200000 Algebra ' . * 

^52220000 Descriptive, statistics 

6^620000 Mechanics of writing English 



.43 .65 
.60 .44 
:44 .64 

11 



74 



X 
X 
X 

,56 
.77 

X 



X 

,61 



.41 



.66 

X X 
X X 

.78 



X 
X 



X 
X 
X 



X ^-Jf^ 
Ic X 



X 

X- 



X 
X 
X 



X 
X 



X 
X 
X 



.59 
.77 

.58 

X 
X 



X 
X 

x 



.81 

X 

.83 
.74 



.50 

X 

.48 



.47 .56 . 
.61 .43 
.46 -.56 

.68 

.5a • 

.58 .44 

.95 
.92 
.92 
..93 

.92 
,89 . 
.89 

..91 

.91 

X X X X 
X X X X' 
X X x' X 



.56 



.40 



,79 



.44 



.66 



.80 



.75 



.45 



X . X 
X X 
X X 



,69 .70 
« 



3i 



"Arotal Variables, In Factor at t .40 orjtigher; 



91 20- '18 . 18 13 10 12^- 



92 24 22 6 30 



Percentage Variance Accounted for by Factor: 



34 »8 



T 



38 14 



4 10 



Run 



r 



.Totals Variance Accounted "for Factor S9lution: , 
Number of Variables ui^assigped at + .-40 or higher: 



-Factor v»olution 



Run 4 6-iBi<ttor Solution 



71% 
2 



76% 
4 



ote: All the skill and knowledge variables identified for all ^he tasks are presented in Appendix B, 



Tablft D.2. ASSIGNMENT OF TASKS TO FACTORS Bt TASK CODE AND FACTOR 



1^ 

("■fMBE 

Pafil 1 



ER 

PagS 1 of 7 



Task 




Six- 


■Factor Solution^ 


Task 


( ■ Six-FacttJr Solutiona 


Code « 


■■ 7 

I 


ri 


III IV V VI A 


Code 




I 


II, 


111 IV' 


V ""VI 


A ' 




i 




/ TASKS IN DIAGNOSTIC RADIOLOGY 










1 


X 




r 


• 128 












X 


2' 


X 


V 




129 










- 


X 


3 


X 










• 










4 ' 


X 




X 


131 






( 


X 




-5 


X 




X 


132 










X 


6 


X 






.133 








X 






7 






X ^ 


134 


t 






f 


* X 




8 ' . . 






■ 135" ' 
















4 




136 










X 




■ 1 R i 








137 














1 0 






X 


138 








X 






zu 


X 






143 








V 

X 












X 
















b!) 




* 


* r " 

X 


145 












• 




X 


* 




^l47 














' A 7 


X 




















68 


X 






153 














69. 














\ . 




« 




/ u 






X 


155 t 












71 








^ 156 














72 




- 


X 








- 


• 






73 






X 


158 








X 


<* 




74 






X 


';63 














• 76 






X 


164 










X 




Jl 






X 


165 












X 


78 






-X 


166 






t 


X 






79 






X 


167 










X 




80 






X 


173 " 














81 






X ' 










X 




§2 






X • . - 


175 














• 95 






X 


178 








* 


X 




98 






X 


180 






% 




X ' 




113 






X 


181 
1&2 








X 







^ Factors are as* foll-ows: 
. (Based on Run 4) 



No. of 
Tasks 



NOi of 
Tasks 



Factor J: Non-neurologic radiology. 128 Factor V: 
Factor II: Neuroradiology. 20 
.Factor III: , Radiologic technology. 77 Factar VI: 

factor IV: Patient axxd emergency care. 51 * 
V. * ' * • * Non-factor A: 



Obstetric-gynfecov 16 
logic radiology. 
Quality assurance, 83 
materials- related. 
Administration. * 14 



ERJC 



D-7 



24J 
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Task ^ 
Code 




Six- 


■Factor 


Solutiona 


Task • 


> Six-Factor Solutiona 




II 


III IV 


V 'VI 


A 


Code 


I II III IV . 


V VI 


A 








TASKS IN DIAGNOSTIC RADI0L06X (continued) 














X 






X' • 












X 






Z 7 Z 


X • 
















X 


Z7 J 






X • 


187 








X 




294 * 

47-) 


X 












X 




* 


296 

29/ 


X . 

i ^ » , 


X 










\ 


X 


t % 


Z70 


X 


» *• 




193 






X 


• 




29^ 


. X 


s 




198- 






X 




• 


Jul 


X 






. 199. 












302, 


. X 


















jU J 


^1 • X . 


• 




^ ^ ^ 








X 




304. 




X 




223 








X 


* 


JU J 

306 • 


^ i X 




f ' 

X 


111 








X 


• 


JU / ^ 

308 


i 

• X 




X 








X 






'ino 

JAJ7 


t 




•X— 


260 












310'^ 
311 


./*X \ ^' 




< 














312 


X 






262 






X 






313 ' 
-314 


X - . ^ 
* X , ^ - 






264 








X* 


* 


t315 
316 


-X * ' 
^ X ^ >' 












* 


- 

X 




,•317 ■ 
318 








Z07. 








X 


• 


319 
32D 


X ^ 
X . i 


•1 




271 






x' 






321 X, . . ' 

322 * .3f'. . ; ^ . . 






O "7 0 
















z / J 








X 




325 




\ 


♦ 








X 




324 
















X 




324 








:>76 

z / u 








X 




356.; 




X * 




111 










X. 


327 


-X 5^* " ' 


V « 
A ♦ 




71f^ 

^ / u 






X 






328 








279 






*/ X 




/ 


329 


1. X , . ' 






280 


m 




X X 


X 




330 


X • ♦ '. * 

• X 






281 












.331- 






' 282 






X 






■ 332' 


X * " 






o o o 

283 












333 


X . *• ' ' 






284 








X 




334 


X • '* 






2S5 








X 




335 


x-l . / , 






28*6 








X 

T 




336 


X . « 






287 






X 






337 


» 

X 






288. 








X 




338 ■ 


• ■ X, .' • ^ • . 






289 






X 






339 


X 






290 






X 






340 














—4 















260 



D-8 



Table D>2 (continued) 
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'cod^^^ 




six- 


-Factor 


Solutlona 


Task 


Six-Factor Solutlona 


I. 


II 


III IV 


V VI A 


C6de 


I 


II 


III IV V VI A 


TASKS IN 'DIAGNOSTIC RADIOLOGY (continued) 




* X 










X 






"XLO 


X 










^x » 








X 










X 






'\LL 


• A 










V 






jhJ 


X 










X 






'\Lf% 


X 












A 




Jh / 


" ' X 


* 






"^Q 7 




X 






X 


•/ 

J 






J7 o 




X 


- ■ 




•X 






• 






X 






X 








AHA 




X 




3$1 


X 




■ 




401 




X* 






X 








An9 


X 




' X 








X 




Am 
4U3 


X 




• / X ' 


^ C A 








X 


AHA 




X 




•J C C 

353 ^ 






-X 








X 




o c ^ 

336 






X 




406 


X 




X 


337 




1 


X 




A A 7 

4U / 




X 


* 


358 










/AO 

n40o 




X 


* 


359 - 






^ X . * 




A A A ' 

409 


*x 






360 






X ; 




/ 1 A 

410 


X 






361 






xl 




411 


X 






o ^ o 

362 






X 




412 — 


X 






363 






,x 




All 


X 


f 


364 






X 




A 1 A 


X 






0£ c 

363 




X 




A 1 ^ 

41 J 








366 






' X 




416 






3o7 






X 




A 1 7 
41 / 


X 






36o 






X" ' ^ 




A 1 Q 

419 


X 




X 


• 35^ 






X 




4iy 


>: 




X 


3/0 






X 




A OA 


X 




X > ^ 


3/1 






X 






X 




X 


T 7 0 






X ^ , 






X 




X' 


^ 7 Q 

3/3 






X , 




AO 'I 


' X 


f 


. . X 


17 A 

3/h 






Jf 




A OA 


X.. 






3 / J 










A 0 *^ 


X 




X 


376 






k 




426 


X 




• 


'^7 7 
J/ / 






X 




407 






* 


*l 7Q 

3 /o 


\ 




X 








X 










X* 




AOO 




X 




380 






X 




430 




X 




^ 381 






* 

, X 




431 




X 




382 






K 




432 




X 




383 






X 


» * 


433 


X 






384 






X 




434 


X 




t 


385 






X 




435 


X 






386 






» 




" 436 


X 






387 
. 3«8 






X 
^ X 






X 
X 






389 






X 




439. 


X 


X 


' ^ X. 


390 






X 




440" 




X 





c 



D-9 



251 
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Task 
Code 


Six-Factor Solotion^ 


Task , 
Code 


Six-Factor ,S6lution^ 


I II III IV V VI A 


I II III IV V VI A 



TASKS IN DIAGNOSTIC RADIOLOGY (-continued) 





' AAl 


X 




491 . 


X 








AA2 


X 




492 


X 








AA3 


X 




493 ' 


X. 








AAA 


X 




494 


X 








AA5 


X 




495 


\ 








AA6 


X 




496 


^""^ X 








AA7 


X 




4§7 ; 


X 


♦ 




* — 


AA8 
AA9 


X 
X 




498 
499 


4 X 

- X 








A50 
A^l 


X 
X 




500 
501 


X 
X 








A52 
A53 ' 


X 

> X 


< 

•• 


502 
503 


X 


* 






A5A 


X 




504 , ^' 


X 








A55 


X 




505 


^ :f X 








A56 


, X 




506 


X 








A57 


1 X 




507 


X 








A58 


X 




508 


X 








f.A59 


X 




509 


^ 4 X 








A60 


X 


"510 


X 








- 461' 


X 




511 


r ' X 








• A62 


X 




.512 


X 








' A63 




X 


513 


X 








A6'4 




X 


514 


X 




1 




A65 




X? 


515 


X 








A6^ 




X 


516 * 


^ • X 


* ' t 






A67 




X 


' 51* 


X • 








A68 




X 


518 . 


"» , 
'X 








A69 


X 




519 ^ 


«^ 

X 








470 


X • 




520 - 




X 






A71 


X 




521 'm 




X • 






A72 


'X 










• 




,A73 ' 


X 


« 


.523.. 






X 




A7A 


X 


- 


52\" ; 






X 




A75 


X 




* 525' 






a 




A76 


X 




526 


X 






• 


A77 


X 




527 






X 




A78 


X 




528 






X 




f A79 


X 




529 






X 




' ABO 


X 




530 






x 




^ A81 


X 




531 






X 




A82 


X 




532 ^ ^ 






X 




. 483 


X 




533 






X 




ASA 


- X . 


« 


53A 






. X 




A85 


- X 




• .535 










' A86^ 


X 




536 


• 




X 




A87 


, X 




537. 


\ 




X 




A88 






538> 


/ 


X 




A89 


X 




535^ 


• _\ 




X 




A90 






5A0 






X 



1 


Table 


D.2 


(continued) 






> * • 
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Task 




Six-Factor 


Solution^ 


Tapk 


Six-Factor Solution^ 




Code 




I II ■ III IV 


V VI A 


Code 


I It III IV V VI A 




TASKS IN DI/fGUOSTIC RADIOLOGY (continued) " 




541 








551 


X 




• 542 






X _ 


552.. 






V 543 






X 


553 




• 


544 






X . - 


554 






545 

' 546 






X 

X ^ 


555 
556 


X 




547 






X 


557 


x^ 




548 
549 






X 


558 

- 559 


X 

' X 




550 






X 


560 





iasK 




Sevefi- 


-Fattor 


SolutioEit> 




Task 




Seven-Factor Solution^ 


Code 


■D 

D 


T TT' 


III IV 


^ V VI 


VII 


Code 




B I II - III 


l^f V - Vi. 


VI 1 








TASKS FOtJND 


SOLELY IN 


AMBULATORY CARE 






9 




X 








39 




X 


X 




10 

11- 




X 


X 






/. n 
40 

41 




X . 


% 

# X 




Iz 






X 






42 






* X 




14 
t5 
■~~T6 


^ X 
X 
X 




X 


^ X 
X 




' 43 
44 
45 
46 






X ' _ 

X 

X 

X 




17 






X 






47 
48 




* 


X 




21 
22 




X 


Xx 






49 
50 






X 


V 


23 






X 






51 




X 


X 




24 












52 




X 


X 




25 






X 






53= 




X 


*x . 




26 
27 






X 
X 






' 54 
55 




X ' 

X • x 


X* 




28 




X 






56 




X 






29 






X 






57 






j{ 




30 






X 






58 






X * 




31 






X 






■59 






X X 




32" 






X 






.60 






X 




34 






* 

X 






61 
62 






X 
X 




. 35 


X 










* 63 




X 






36 


X 










■ 64 




, = X 




X 


38 




X 


X 
X 






75 




X 




(3 



Facto^rs ^re as follows: (Based on Run 1) 



v5 



ERIC 



Factor I: 
Factor II: 
Factor III: 

ctor IV: 
Factor V: 
Factor- VI; 
Factor VII: 
Non-Factor B: 



Non-neurologic radiology (none solely in ambulatory care). 
Diagnosis, neuroradiology. * . * * ^ 

Ambulatory care examinacions , counseling, administrati6n,'conferences , 
Patient and emergency care. 
Female care (obs-gyn.). • 
Gastrointestinal care. 

Radiologic technology, equality assurance, materials, 
Laboratory procedures 



, c^iail 
*D-11 



253 




irTafale D.2 (continued) 



Task 
€ode 


Seven-Factor Solutionb 


Tarfk 
'Cole- 


\ ^ ^ev^npFactgr Solution^* 


B I II III IV V VI VII 


B \ I 11/ Hi IV 0 V VI VII 



ERIC 



TASKS FOUND SOLELY IN^ AMB 



CARE (continued) 



83 


X 










144 






* X 


' 84 


X 




X 








• 






85 • 


X 
















X 


86 


X 




X 














*87 


* 

X 


X 








148 


X 






88 


' X 










149 






'X 


• 89 


*• X 










l50 / 






X 


90--. ' 


X 










151 






-V X 


'91 




X 








152 . 






X 


92 














• 




\ 


93 




X 








1S4 


X 




\ 


94 


• X 




\ 






157 






\ 


96 




X 














I 


97 


X 


X 

» 




) n 




159 
160 


* X 


X 




.99 • 


X 


X 








161 




• X 


- 


XOO 


X 










162 




X 




101 


X 


* 


X 














162 * ; 


^ ^ X 










168 




• 


X ' 














169 








104 




X 




• 




170 


• 


X 




105^ 




X 








171 








106 


X 


X 




1 




172 X 






X 


107 


X 




X 














108 


X 








* 


174 






X 


109 




X 


X 






/ * 








110 


X 










176 






X 


' J-ll 


X 






X 


* / 


177 - 




X 




112 


X 


X 


> 






179 


• * 




X 


114 


X 












t * 






115 • 


X 


/ 








183 




•X 




1 1 A - . - 


X 


















* 117 




X 








188 




X 






X 


X 


* 






189 


• 


X 






V X 
















- 


120 


X 










191 




X 




121 


X 












r 






122 ^ 


X 










494." 




X 




123^ 


■ • X 










195 


t 


X 






, - X 










196 


X 


X 






. ^ X 




\ 






197 








^127 V 


X 










200 . 




X 
















201 




X, 




130_ 






\. ■ 


X 


202 


X 








• ? 








203 ^ 


» X 






r39 , 


X 


X 








204 ■ 


X 






140 ' ' 


X 


X 








205 




X 




141 X 






X 






206 




X 




142 


X 


X 


X 






207 X - 






« 



254 



D-12 



Table D.2 (continued) 
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Task 
Code 



208 
' 209 
210 
211 
212 
213 
214 
215 
216 
217 

218 V 

219 • 
220 
221 

224 
225 
226 

228 
229 
230 
■231 
232 
233 
2.34 . 
235 
236 
237 
238 <. 
239 



^ Seven-Factor Solution^ 
\ I I. tJLI IV 



Task: 



V . yi VII. 



Task 
Code 



Seven-Factor Solution' 



I II III IV V VI VII 



S FOUND SOLELY IN AMBULATORY CARE (cyntinued) 



X 
X 



V 



X 
X 



X 

x 

X 
X 
X 
X 
X 



X 
X 
X 
X 
X 
X 



X 
X 



X 
X 



X 
X 



240 
241 
242 

244» 

245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
.257 
25§ 
259 

261 

263 

« 

265 
266 

268 

270 



X 
X 
X 

X 

vC 

X 
X 
X 
X 

X 
X 
X 
X 



X 
X 
X 



X 

X' 



X 
X 



Note: The abbreviated task names are listed by task code number" in Appendix A. 



EMC 



1 



255 



APPENDIX E 

FACTOR STRUCTURE OF TASKS: 
THE ARRANGEMENT OF TASKS WITHIN* FACTORS 



Table 


'E. 


1 


Quality Assurance Factor 




Table 


E, 


2 


Radiologic Technology Factor 




Table 


E. 


3 


Patient and Emergency Care Factor 


J 


Table 


E. 


4 


Administrative Tasks (Non-Factor A) 




Table 


'e. 


5 


Non-Neurologic Radiology Factor " 


m 


Table 


E. 


6 


Neuroradiology Factor 




Table 


E, 


7 


Obstetrics-Gynecology Radiology Factor; 





E-1 

E-7 

E-13 

Ef-l? 

E-19 

E-27 

E-29 



^ ' /Table 



E.l. FACTOR STROcTURE OF TASKS: QUALITY ASSURANCE FACTOR 



Page 1/of 6 



Task / 

Code Abbreviated Task Name and Job Level 



Factor Loading*' 
Run 1*^ ' Run 4^ 



Level 5 (Professional) 



559 



557 



528 



546 



Planning and presenting lectures and/or related 
laboratory sessions on radiation and/or hea^lth 
physics for students in professional programs for 
diagnostic radiology, in medical schoal, or in. 
, medical sciences . ' - ' 

Collecting and presefvting technical information £^bout 
^ and/or recommending new. diagnostic x-ray equipment. 

Designing, maintaining, evaluating calibration and/or- 
dose monitoring program In diagnostic-radiology* 

Designing, maintaining, evaluating radiation protec- 
tion an4 monitoring programs in diagnostic radi- 
ology. ' ' - ' 



,37 . . X 



.38. 

.42 

.43 



.57 
.59 
.59 



547 
542 

558 
--560 



Determining primary and secondary structura^. shield- 
ing^ required for diagnostic x-ray installations." 

Desijgnitig, maintaining, eA^aluating dferktoom and/or 
fi5,m processor monitoring prograrm in diagnostic 
radiology^ 

Providing clinical training for staff in a diagnos- 
tic radiology department in qjuality assurance 
tests of equipment, in radiation protection pro- ^ 
cedures, and related maintenance. 

Preparing lectures or participating in meetings of 
staff members in diagnostic radiology on radia- 
tion protection and quality assurance requirements 
and practices. 



33 



32 



,29. 



,30 

1» 



.44 
.52 



555 



541 



Investigating reasons for rep'ftrted high occupational .15 
radiation exposure and initiating remediation. 

Evaluating accepted and rejected radiographs to * .20 
identify any technical problems with staff func- 
tioning, equipment, radiation protection. 



.21 



.23 



^ An "x" in column means that task was not included •*frf 



^ Factor VII of 7; combined factor incorporating r^diologi 
« and quality assurance tasks., ^ - 

^ Factor VI of 6; quality assurance tasks, ' ^ 



rt the ru#, 

olocic tecnnc 



nology 



ERiC' 



Note: Tasks are arranged in descending order v^ithin levels by difficulty 

, as reflected in the number of skill ancf knowledge categories required 
and the scale values at which the cate^ortes are required. Factor 
loadings run from high, positive 'values , through zero, to negative • 
.valuers (for lower-lev^l. tasks). 

. ^ ' E-1 



25 i 



table E>.1, (continued)- 



Page 2 of 6 



Task . ' Factor Loading^ 
Code Abbreviated Task Name and Job Level Run 1^ * Run 4^ 



- Level 2 (Technician) 

535 performing calibijation tests of kVp, mA, mAs, exposure ,22' .41 
rates, reproducibiliy on diagnostic radiography 
equipment using direct measuring instruments- and/or ^ 
radiographic comparisons . 

550 Conducting protection survey^ of stray radiation within .15 1^7 ' 
diagnostic x-ray installation and transmission ;^ 
across primary and secondary protective barriers. v 

545 Monitoring patient exposure rates for routine diagnos- .13" ^^^.14 
tic x-ray procedures. 

543 Monitoring -and evaluating x-ray film processors. .12 .28 

544 Determining exposure characteristics of x-ray and/or .06 ' .16 

'dosimetric films. • ^ 

532 Checking and/or performing direct calibration tests ^ .18 .25 

of diagnostic radiography equipment exposure timers. ^. 
537 Checking diagnostic tomography x-ray equipment for .06 .06 ^ 

mechanical operation, fulcrum position, resolution, ^ 

exposure uniformity and/or grid alignment. 

548 Checking maximum entrance exposure rate and primary .12 .16 

barrier tranamitted radiation rate for fluoroscopic 

equipment. ^ , . ' 

529 Checking x^ray field limitation, x-ray receptor and^ J.0 . .08 ^ 

^light field alignment, minimum*TOD, TFD and field ^ • - ^ 

size indicators for diagnostic x-ray equipment. 
^530 Checking fluoroscopic and spot film x-ray field ^ .10 .08 

limitatioft^- x-ray field -and image receptcft align- , 

ment, maximum TID, minimum TOD, and other require- • ^ . 

ments\ • ' . * ' - ' 

531 Testing whether diagnostic x-ray tube overload pro- > ^ .06 ^ .07 

tection and/or effective focal spot size meet » ' 

acceptable standards. .* 

♦ 

549 Checking the leakage fadiation rate f<om th6 source \ .12 .16 

assembly of diagnostic x-ray equipment. 
540' Checking fluoroscopic automatic brightness .coatrol .05 ".06 . 

syst-em and/or focus, resolution and distortion of • . 

the optical sy'^tem. - \ ' 
525 Checking calibration and accuracy of C.T.T.- equip- - .03 .06 

ment by mak:htg test scans. 
559 Checking bucky grid alignment and/or centering in' .03 .05 

diagnostic radiography equipmefit.^ . • ^ 




\ 



Table* E.l - (continued) ^ ' X . * ^afje 3 of 6 

Task • ^ • ■ ' . ■ ^ 4' ■ Factor Loading^ 

Code Abbreviated Task Name and Job* Level*" ■ • Run 1^^ Run »^ 

Level 2 CTechnlclan) contlnJRi ^ 



I 



■■ < . -/-^ • , . , 

,556 Calibrating diiagnostic x-ray test, Purvey, or measur- ,16 .26 

ing' instruments . ^ • /.' 

533 Gheckingt automatic exposure termination of diagnos*tic ^^04 .06 

radiography equipment 
538 Estimating HVL and checking adequkjdy of filtration of •O^^ .16 

diagnostic , x-ray equipment/ 
175 P^rfoyiiiig penetrometer calibration test of kVp or mA 

selectors of x-ray -machine output. - , ' 

543 Reading and recording exf>osure from personnel moni- 
toring -film or thermoluminescent dosimeters. 
» 534. ^Providing visual arid radiographic or fluoroscopic 

iiTspiection- personnel shielding devices s-uch as 
^ leaded gloves, ^pftoris, sheets, gonadat shields, 

178 CKtecking, preparing^luoroscope controls (and^hoto^ 

. tim?r) . 
527 Reprieving, displaying and making photographs, 4 
[ printouts an&Zoi magne^c tape records of compu- 
terized transverse axiar-jypographic (C.T.T;) 
^ ^ scans . * ^ . 

536 Providing visual y^nd/or manual inspection of diagnos- 
tic ra4tt)graphy system.. , * . ^ * ' 
173^ Checking *a'ccuraGy of x-ray machine timers ^(except 

p^h^totimers) with spinning top test. ^^[l 
524. Providing pr«v§nti^e maintenance foi: d^play_ tube 
^ surface", camera, ;disc apd/«r ta]^e di^We unil^, 

^and/o^r scanning assembly (^specia^lly water-using . ' 
- ^ead b^x assembly) of comput^ized transverse ^ • ^ 

axiaJ tomograpjiy (Q.T.Tl) equTpmea^ - , *• 

276/ -Making tainc^ adJustmentsPbr repair on automatic ' -.03 ^ .07 ^ 



= .05 


'.99 


in. . » 




-.02 


.13 


-.01 


.03 


.03 


.io 


* ^ ■ 




-.03^ 


.01 


.02 




-.01 


.03 


-.04 


-.00 



x-r^y-film processor ^ ' r ' - - 
554 Ervteri^ig, eVl^uatin^ i)ccupational radfation exposure ' ^.02 ^ .03 

• da^a and initiating action on dangerous T^v^ls. * \ 

2,8& ^ Participating in monitorifig :of perianal- expqsu^et -to" ^ '^^ 
^ ^ ra<W.atidn by periodically- turning" in and re- ^ ' 
, ^ ir^g film strip^in badge^ wo^s^^by performer 



( ) 



187 Chec'^lng cas^ttes/for proper film-screen conbact. ' ^-S)^ 



y ' • r 



>■-■ - ^ ■ . . E-3 



•4 

'4 



7 1 



Tab^e E.l (continued) 



Task 
Code 



523 



78 



AbbTreviated Task l^aIne a^id .Jolf Level 



1 

,ine 




Level 2 (Technician)/ pontinu 



axial 





Preparing coi^puterized transve; 

(C.T.X.) equipment for, use. / 
Check:feii^ and jacketing pajLiei)/t's radiographs, 
^ultrasonogr-ams, and/or C.T.T,. scans with requisi- 
"tion sheets and^ prior diagnostic materials and 
placing for filing or interpreting. . 



Page 4r of 6 



Factoy Loa^ng^ 
Run ]Jk^ Run Ac 



-.0,6 



-.06 



.00 
.00. 



304 

« 

192 
80 



Level 1 (Aido ^ ' . 

lb , ^ ' 

Readying ^rnergdncy cart. / 

Preparing or changing te^^iqfl^^harts for specific 

xf-ray, aijid fluoroscbpic equipment on orders* 
Inspecting, checking, p^reparing xe^oradiography 

equipment for use, ^ _ ' J • 

Preparing materials or trays with medications and 

materials for special treatments or procedures 

according to standard orders. 



273^ Cleaning, inspe^^ng ^d reaSydng automatic x-ray 



7-1 

70 
275 

532' 



•film processors) for use. ^ « 
Processing exposed xr-ray film' manually . ^ 
Shutting down computerized transverse axial scanning 
equipment - " * 

Inspecting, cleaning and readying x-ray film hand 

proQessiag equipment for use. 
Preparing radiographic subtraction prints^. ^ > 
Processing exposed x-ray film in automatic- processor . 
Collecting and/or distributing^ personnel monitoring 

dosimetric badge inserts and preparing f6r outside 
^ or in-house pro.c^Ssing and reading,, ' ' 



-.09 


-.02 


-.02 


.06 


-.08 


-.02 


-.08 


-.■02 


* 




-■.08 ■ 


.00 
J 


-!08 


.-•.ai 


■».07 . 


-.01 


-.08^^ 


-.01 


-.09 ' 


J. 02 


'-.11 


-.04 


-.11 ■ 


-.04 



354 


Obtaining patient record^ for'use in ^examination,- • 


-.09 


-.01 




procedure, treatment or conference, * ^' « 
Checking presence aod .functipjiing of^^cygen anq/o^ 






284 


-.10 


-.'02; 




suction equipment and amounts of aj^^g'en. 




95 


Testing a^^urine sample by tablet or dipstick Jnethod 


-.•10 


-.02,^, 


260 


^and recording. ^ ^ ^ ^ ^ - 
Preparing a hypodermic needle wttV irfjectiorr dosage-T 


-.11* 






on orders.* \ • . ' ^ ^V^^ ' 
Preparing barium sulfate contrast mediiW fRj '^'^oKred ' 
or for gtandard use,*^ 






79 


-.12, 

m 

to' 





**See note at end of -table. 
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Tat^ife^M (continued) 
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Task 

Code- Abbreviated Tagjc Name and Job t.evel 



Factor Loading 
Riaa lb "Run 4c 



134 



135 
22? 



' 72 
551 

, 136" 

269 

180'' 

286 

"145 
■ 274-' 



29? 
163 
•16i 

167 
' 267 
GOO 

i," ^ 

.319;' 

'288 



Level 1 (Aide) continued 

L<^jg!fc<ig and/or tallying patient services and/or 
il[istructional case record^inaterials fbr use in 
re^iard^^kegping, billing or instruction. 

Cleaning ^an examination cyr trfeatmenX room after use. 

Checking *^or presence and condition of emergency 
supplies in proper locations; and restocking as 
needed. 

Loading x-ray film cassette(s), nonsc-reen film 

holder(s), box(es), 6nd/or roll film cartridges. ^ 
Preparing personnel radiatioh monitoring dosimetric 
film or TLD badges and distributing.* 

K . • • 

Checking and storing order for non-narcotic drugs • 

and/or supplies. * ^ » * ^ 

Loading empty cassette with Polaroid x-ray film.* 
Preparing blood samples fot the' laboratory . * ^ 
Filling out ^ta-ndarci order for' linen; picRing>up» 

. fol(^ing and stc^tiiyg.* . - - 
Preparing -treatment or examination equipment for 
: st*erilizat ion in autoclave.* |^ \ 

i • . % 

Adding >^ rede ter'rained instruments and supplies to 
• prepared ^ocedure trays. 
[.Obtaining and checking keypunch control cat^d for^ > - 
^ serial -cassett-e changer as ordered. , ^ 
Filling out institutional report 'form <such^^ for > 

cancellation^ as ordered by MD. 
Filling out patient identi^f icaXion information 
labels" and forms in anticipation of need or%s 
requested. ^ f ' ^ * - 

Inspecting and cleaning intensifying screens in 

cassette holdet^y^ ' ■ I ' 

Processing- exposed polaroid'".x-'ray fij.m with ^Polaroid 

.automatic p.^ocessy^g equi'pment .'* , 
Checking dnd submitting accumulated patien-t's threat- 

inent 'and medication check lists for in .and out 
• time stamps.* . ' ' ' >^ 

Delivering -prepared specimens .'or cultures to lab • 
' or incubator.*' • ' ' * ■ ' 

^'plying print- coater to phonographs.* . • • 
Filling out 'and ^delivering standard, order'* far food 
items fbr department; gickin^ u^ an3> placing' 



'food for storage.* 



an 




-.07 



.09 
.09 



-.12 
-.14 

-.10 

-.12 
-■. 14 
-.11' 

-.14 

-•11 
■-.11 
-.11 
-.11 

-.13 
-.13 
-.13 

-•.12 

^-.14 
-.12 



,00 



-.01 
,-.01 



-.04 
.-.05 

-.'03 

-..05 
-.08 
T.04 

-■.06 

-.02 
-.03 
-.■03 
-.03 

-.04. 

-.05 

-.05 

-.05 

-:o5 

-.'06 



r 



261 



Tableljl.l (?bntlnued) 



Page 6 of S 
Factor Loading^ 
RuQ Runw4c. 



'Code Abbreviated Task Name ^nd Job Level 



^ ' level 1 (Aide) continued , 

I • ' ' * ' 

285 Checking-^for j5resence of emetgency supplies in 

' proper locations.* 
184 Relocking «.q\itpnient bcix(es) with breaikiaway. lock.* 

223 Making up' unoccupied b,ed or stretcher 1)ed.* 



22,?, Making photocopies of documents, collating, and- / i 
stapling.* ' ' , 

264. Ord-ering duplicate copies of forms, records, or 
dbcuments.^ / ^ • 



-.12. ' 


-.05 


-.15 '■ 


-.07 


-45 


-.06 


- .14 . 


-•.05 








V 


-.15 


-.08* 


> 





* Tasks marked with^terisV (*) we^re assj-gned tq this' factor tased qa' 

logic. Low-l^vel jfcks load at such'i^bw levels op/all factory that 
> co!mnon,3ense as^^ments are appropriate .\ Every oth^r ''task was assigne^ 

to the factor on which the giv^n ta$l!f has. its hi-gh'est» loading. Tasks 0n 
. thi 



lis factor primarily refJ?ect the Run 4 analysis. 



E-6 



ERIC 



Table E.2. FACTOR STRUOtoAE OF TASKS ; 



RADIOLOGIC TECHNOLOGY FACTOR 

Page 1 of 5 



Task 



Qode Abbreviated Task Name and Job^ Level 



Factor Loading^ 
Run 1^ Run 4^ 



Level 4 (Education, Supervision) 



82 



Providing clinical training for radiolcfl^Lc technolo- 
gists or^students in radiographic technology* . 

Observing and evaluating work of radiologic te;,chnolc\- 
gists or students in diagnostic radiSgraphy, and 
deciding whether training is needed.* , 

' ^ Cl— ^ ^ ^ 



.22 T 
.17 



' ^ Level 3"(Technologist) ^ ' 

S26r'Tft^ng computerize.d transvei:Je axial tQmographic 

Tc.TvT. ) scans o^f any patient. . ^ 
3^4 Taking tomograms tD'f non-infant patient. - , . , 

362 T^king'plain film radiographs of sternum, ribs and/or 

*fh.oracic vi,scera of non-infant *|5atiejtt. 
494 Taking\ rad/ographs, of neck, chest of infant patient. 

511 Taking catheter thoracic and/or abdominal aortograms 
.^of any patient / and'/or selective 'V.isc^ral^arterio- 

, - grams (bro^chi^' or abdominal). 
5M' Taki3[i^i>ercutaneous peritoneogratns/herniogf ams' of ^ ^ 
' pediatric ly^l^i=&o^t^ _ " 

512 Taking selective pelvic^ angi'^o^rams :ol3WHi=;:eediatri 

^avid. or nongravid female patienf. 

363 Taking plain film radiographs of abdominal ^qntents 

of non-infant patient. 
502 'Taking excretory intravenous inferio^r vena- cavogram^ ' 

and urograms of pediatric patient;.' 
509 .Taking spinal cord .angiograms of, any patient. . 
il6 Taking f)eTCutaneous spleiibportograms . of any patient; 



.in. 

.15_ 

.18 

.18 
.16 

.13 
.12 

.^4 

.13 

.12 
.ll' 



.21 

,22 

.24- 

.23 
.23 • 

.21 
.20 

.21 . . 

t 

V2I , 

^.21* 
.19 #. 



An ''x". in column 'ule^s that task' was, not iitclud^^d ir^ ttie, run. 

^ Factor VII of 7; Combined factor fnco^porating tadiologic technology , 
and quality a^^ranae tasks. * - . 1 , * 



c •Faptor'^III of 6; radiologic t;ephn©logy ^task^. 



Not£'; Tasks are arranged in descendirtg order within levels by difficulty 

as reflected in the number of sk'ill. and^ knowledge (Categories required 

^ 'and -the scaj.e values a't-which the categories are requir.ed.* Factor 

loadings run from hvgh ^positive valties, through zeTc^^ t° negative • 
values (for lower-level tasks). - ' / 
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Table E.2 .. (continued) 



L Page 2 



Tasl^ 1 ... • 

Code Abbreviated Task Name and Jol^ Level 



Factor 



Loading^ 



Run 4<^ 



Level 3 (Technglogist)'' continued 



518 
387 
38S 



Taking selective pulmonary angiograms, or selective 
, angiocardiograms of, any patient. 
Taking intravenous pyelograms and urograms of rion- 

pediatric, patient . ' . , . 
Taking infi^ion nephrotomograms of any patient* 

496' Takiag plaia^ilm radipgraph/^of 'the lower extremi- 
ties of infant or pediatric patient. 
Taking percutarveous cpronar^ arteriograms and/or 
*left ventriculograms of any patient/ 
aking fptravenous angiocardiograms ^f^' a^ny patTipnt. 
taking cerebraj. angiog^bnis 9r vepo grams ^of iny 
> patient/ * " - ' ^ jt " > 

Taking percutaneous 'antegrade or rewl cyst pyelo- 



519 

513 
504 



'389 

500 

499 
515 

514 
♦ 

365 



grams of oon-inf^^^ patient , 
iking barium ^enema , iniussusc 



Taking barium ^enema 7^ indussusceptJ^/ch: def ecography' 

radiographs of pediatric patieatr^ 
Taking upper radiographs of pe^i^^^^c patient. * 
Taking catheter inferior vena cavograms and/or ren^l 

or adrenal venograms of non-infant patient. « 
Taking selective thyroTld angiograms of any patient. 



Taking plain film radiographs of tfie skull and/or 
face of non-infant patient. 

375 ' Taking sialograms o^f any patient. 

506 Taking positive contrast spinal or posterior 'fossa 

( myelograms^ of any patient'. - 
508i Taking air or gas Qontrast myelograms of any patient. 
507y Taking diskograms of arny patient, » 

376 Taking lymphangi^grams f>r l^mphadenograms of an^ 
' patient . ' - ' * ' , ^ 

.^495 j Taking pla^n film rad^ograt>hs of abdomen oT infant 
\^ patient*.^ » 
||r5.. Taking pelvic pneumograms and/or hysterosalpingoh 

' grams o f non-pediatr ic female patient. ^ " ' ^ 

390 .Taking cystograms and voidingj^cystourethrograms of 

any patient. * ^ . < ^ 

503 ".Takinar genitograms or fistulograms of any gatierit 

■ :^or intersex, external f isti>l^^or ^Inus^tract exsua- 
inatfon. * ^ ' - ' 

378 Taking bronchograms of a n6n-pediatric\ patient . * ^ 
510 'leaking peripheral angiograms of 'anv patient. 



.16 


. .22 

4 


.13 


.20 


.12 


.20 






> ..12* 




. 12 ■ 


■ . 20'' . 


" .J2 


.19 , 


.13 


.20 , ■ 


. '13 


i 

.21- 


"■ .13 


.20 " 


.11 


.20 ■ 


. lu 






J* 


1 o 

' ,. lo 


. 25 


•17 


.22 


. 13 


. 20 


.13 


..20 


.13 


.19 • 




.21 


.17 




.14' ' 


..•20 . 




•20 


> 




,13 


- .19 . 




• . f- 


,<» 

.1-3 


: ,19'- 


.1-1 * 


.19 
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Table E.2 (continued) 
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Task ^ / 

Code Abbreviated Task N'ame and Job Level 



Factor 
Run lb 



Loading'' 



Riin 



366 
505 

'377 

* 

517 



,^0 



Level 3' (Technologist) continued 

Taking plain film radiographs ^o.f the parabasal sinuses 
• of a non-infant -^pati^nt / 

Taking' pneumofenceph^lograms or brain ventriculogr:^! 
y of any patient. ^ ✓ 

4 Taking positive con^trast arthrograms (especially 
of knee)^of.any patient. 
Taking selective subclavian ar terio"|rams of non- 
pediatric patient for thoracic outlet syndrome 
evaluation. 

Providing technical assis,tance for laryngography o^ 
-^cl^Yt palate study of' any pati^ent (or any similar" 
J^flfitioroscopic 'examinatf on including spot filQjing 
'^l^nd/oT cineradiographNf) . 

Takir>g plain film , radiographs of pelvis^ hips and/or 
. upper fefcora of noa-infant patient. " . 

Taking plarn film radiographs of vertebral colutmi oT 

Tlpj^^infarit^patient . ^ - . 

Taking plain film radiographs of vertebral column of 

'infant patient. ' . 
faking plain film radiographs of the. upper extremi- 
ties of infant patient/ 
Taking plain film radiographs of t^e skull of infant 
patient. 

T-^ing 'retjrograde pyelograms and ure4:erogr4m6 of non- 
liediatric patieut. ' * 




*93 



491 



i63 T 



355 Taking plUin film radidgraphs of^ fingers, hand(s) 

or wrisflks) of non-infant patient. 
/ 356 Taking plew film radiographs of forearm and/or felbow 

joint of^M-infant patient. * 
357 taking plaii^pilm radiographs of humeral and/or ^ 

shoulder girdle of non-infant pati^iit. 
358' Takiag plain Pilm radiographs of 'toes, ^ foot, aifd/or 

ankle ibint of non-pediatjrlc patient. 
359 Taking plain film .radiographs .of l^g(s), kneeCs)- 

and/or *femur(s), -of non-i,nf ant- patient . * 
364 /Taking radiograj5hs, of^anterior portion of the neck 

^of -non-ljcyf ant- j>at:ie nt » • 
383 Taking barium enemd r,adiographs 'of non-pediatric 

patient, f ' / ' ' . / ' 

385 Taking intravenuus f^hol^n^iograms and cholecyatograms 

of, non-infant pai:ient. * " ^ % 

379 Carrying- *o^\ radioi^oglc technology for bronchoscopy 

or needle'- I'artg bic^sy of a non-pediatrii 'patient . 

. . ..■ - ■ J-^ , _ 







.14 




.12 


.19 


>13 


.19 


.12 


,19 


.12 


.17 • 


- 




.18 


.23- 


.18 


- .23 


.17. 


.22 


.17 


.22 


.17 


.22 


^ ^^ 
. i i 


. 1" - 

1 


.18 


.23 


.18 . 


.23 


.18 


. 2-3 


.18* 


.23 


> 

".18 


•23 ; ' 


« 




.13 


• .20 


■.'13" 


.19 ■ 


.12 ' 


..16- 


.13 


M8 
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Table E.2 (continued) ^ — -Wf ^age 4 of 5 



/ 



Task / Factor Loading^ 

.CodQ Abbreviated Task Naroe and Job L<lvel ^ Run 1^ Run 4^ 

Level 3 (Technologist) continued 

368 Taking mammograms , (radiography or xeroradiography> of .13 ,19 

noa-infant patient.- ' v 

381 'Taking upper GI radiographs of non-pediatric patient. .13 .19 

3'82 Taking sma^l intestine intubation radiographs of a .13 .18 

^ non-pediatric patient. ' - * . 

498 Taking bronchograms of a pediatric patient. I , .12 ,.17 

386 Taking percutaneous or T-tube cholangio^ams of ^on- .12 .17 

infant patient. , 

353 Participating in meeting of diagnostic x-ray depart- .09 x 
' . ment .technologists . ' i ' 

367 Taking- preliminary localization radiographs of .13 .18 

foreign^ bodies in orbit *o^r eye of non-infant> ' , • 

patient. , • ■ . - , 

4^7 Taking radiographs for choanal atresia study of infant^ .12 .15 

patient. , ^ . * 

384 Taking oral cholecystograms and cholanglograms of • .11 .14 

non-infant patient „^ , - 

466 Taking radiographs of a pregnant patient's abdomen .12 ^16 
. for fetography; amniography, placentography. 

467 Ta^ng radiographs of pregnant patient 's. uterus ^ .13 .17 



for intrauterine trans fusions' 
•468 Taking ^Radiographs of^^a pregnant patient's pelvis 
for Co3-ch€^Siissman p^vimetry. ^ * 



..12 .17 



370 Taking operative orthopaedic radiographs of- any ' .13 .10 

•patient (such as in hlp^ pinnlrfg) . '/ . 

3.71 Taking operative cholanglograms panereat^ograms or * .11 .04 

simijjaj^ (Operative radiogtaphs of any patleht. 

464|. Providiag technical assistance for an examination- .08 *Q3' 

• * Q-f *any patient requirfhg fluoroscopic control and ' * % 
spot filming. 

81 Providing ^technical quality review of ."plain film'* .04 ^*p4 

radiographs.* ^ • ' 

375 Taking operating room radiographs for opaqui foreign , .09 *-.01 
body- search** 



. ' ' . 0 

* See note at ^'nd of* table, 
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Tab le £^2 (continued) / . > ^ Page 5 of 5 




Task ' ' ^"-A ' Factor Loading^ 
. Co^e . Abbreviated TaskNi^me and Job Level Run lb Run 4^ 

Level 3 (Technologist) continued 

> 372 Taking intravisceral or isolated operating rooih radio- .09 -.04 

^ ^ . graphs of. any patient.* 

_ 369 Preparing, transporting,' setting up and returning .03 -.04 

]^obil« portable radiography equipment for bedside 
0' ' radiography.* * • 

280 Participating in monitoring of personal exposure to -.02 -.12 
radiation by periodically turning '?.n and replacing 
film strip, in badge worn by performer.* 



*'£ach task was assigned to the factor on which it has its highest 
loading, reflecting p^im3l:ily-the^ Run 4 analysis. Taaks marked with 
an asterisk (*) were assigned on the basis of- Iqgic. Tasks 280, 369, 
372 and 81 load higher on the quality assurance factor at level 2; 
however, the knowledge categories required are imore in keying with 
those needed for the tasks in this factor^ Task 280 is included on 
three factors ,. since it deals with protection of the performer r 

Task 30^, "Calling and par ticipating. as--supervisor^in meeting of 
subordinates In ji,ep^rtmerrrT'"'^Ioads gn this factor at level 3^ but 
siKXuJjd* have-'B'eeii scaled more appropriately to refect level 4 know- 
ledge or should not have been scaled for technologist knowledge and 
b^en grouped as a generic task with' non-factor A', administrative 
tasks . 
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Table E.3 FACTOR STRUCTURE OF TASKS; PATIENT AND EMERGENCY CARE FACTOR 



Page 1 of 4 



Task 



Code. Abbreviated Task Name and /ob Level 



Factor Loading^ 
Run lb Run 



Level 4 (Education, Emergency Care)^ 

Informally observing and evallfeting patient care work 
of nursing and technologist? staff ia diagnostic ra- 
diography, and deciding whether training is needed. 

Providing informal clinical training in patiefit care* 
fo-r non-MD personnel in diagnostic radidgraphy. 

Providing emergency care for any patient having ad- 
verse reaction to radiographic contrast medium, • 
procedures , 'or accident. ' 

Administering test (int^v^nous) to any pat'ient for^ 
allergy to iodine^ based contrast medium.- ^ 



158 



305 



77 



19 



.27 

.28 
.20 

• 11' 



1 



X 

.22 
.14 



Level 2 (Technician)* ^ 

299 Administering subcutaneous or intramuscular Injection .04 

for any patient according to MD*s orders. 
133 Administering subcutaneous or intraiiu^cuiar injection .02 

for any patient acc,a]:dij^. t'<r MD^ orders after having 
— ^atrtrity" cli'^'cked . 
296 Providing first aid in x-ray department emergency. .15 

33 Removing any patient's sutures. -.02 
298 Administering medication orally 'to any patient -.05 

according to MD's orders. 
156 Irrigating, cleaning, dressing or redressing any -.02 

pajtient^s wound, burn, or opening for catheter as 

ordered. 

18^ Catheterizing any male br^* female patient's urethra -.04 
with retention balloon catheter.* 



,23 



.17 

.02 
.13 

-.01 



-.03 



^ An "x" i,n column means that task was not included in the run: 

Factor IV of- 7; patient and emergency care. 
^ Fai^^ IV of 6; patient and emergency care. ^ 
* See note at *end of table. . . 



ERIC 



Note; Tasks are arranged in descending order within levels by difficulty 

as reflected in the number of skill and knowledge categories required 
and the scale values at which the categories are required. Factor 
loadings run from high, positive yalues, through zero, to negative 
, values (for lower-level tasks). 

♦ I 
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Table E.3 (continued) 

Task 

Code AbbrevAted Task Name and Job Level 



Level 2 (Technician)* continued 

143 Catheter izing any female urethra as ordered. 
198 Administering medication qrally^to any patient 

•according to' MH's orders after having quantity 
~ checked. >^ 
65 Preparing specimens such as extravascular body 

fluids, washings,' cell and/or tissue biopsi.es for 
transportation to laboratory.* 
Setting up and monitoring any patient 's electro- 
cardiogram during special" procedure.* 



308 



522 Applying ptessure dressing to arterial or venous 
puncture ,*site . - 
18 Drawing blood from any non-pediatric 'patient 's vein 
' on orders^.* * 
185 Administering oxygen from portable or piped outlet 
'unit using oronasal or nasal mask according to 
MD's orders.* 

182 Setting up and using suction machine to^ clear air- 
way or to assist with gastric lavage.* 

243 Restraining any patient.* 

280 Participating in monitoring of personal exposure 
to radiation by periodically turning in and re- 
placing film-strip in badge worn by performer.* 



Level 1 (Aide 

520 Preparing any patient and attaching electrod^Tfor 

electrocardiogram monitoring.* ^ ^ 

295 Participating in meeting of nursing personnel in 

^ M-ray department. 
283 On <y^^rs, deciding whether wound of any patient 

needing change of dressing needs attent^ion of RN; 
changing simple dry dressing or reinforcing wet 
^ dressing. 

166 Using isolation and decontamination techniques to 

prepare examination or treatment room or area and 
clean up afterwards for patient with infectious 
or communicable condition.* ^ 



* See note at end of table. 
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Table E. 3 (continued) ^_ ^ " . Page 3 4 

Task . Factor Loading^ ' 

Code Abbreviated Task Name and Job Level KUn 1^ Run 

* - • ^' 

.Level 1 (Aide) . continued 

~ . ' « 

290 Changing any patient's colostomy bag on orders.** -.09 -.05 \ 

190 Assisting patient to or from wheelchair, stretcher, -.08 -.06 

bed, or table and/or transporting patient . t.o 

designated area,* # - 

193 Having any patient and materials prepared for special-* -.08 -.07 

procedure and readying patient for examination,* 
262 Taking an electrocardiogram of ^y patient order^ed -.11 -.08 

or d'fetermined.* , ^ 

73 Reassuring any patient and/or accompanying adult ^ -.11 , -.09 

about x-ray ahd/ox fluoroscopy procedure^'.* 

521 Applying digital or manual pressure to any p'atient's " -.08 -,,05 

arterial or vertous puncture site as ordered.* 

490 Mummying or wrapping an infant or young pediatrib -.08 -.06 

patient^.* / - - 

138 Reporting observed symptoms and concerns of any -.11 -.08 

patient to physician or staff member.* ' . 

153 Assisting physician or co-worker in special ^ examina- -,09' -,06 
tion or treatment procedures.* 

282 Escorting adult out-patients to and/or from dressing -.11 ' -.07 

rooms, treatment rooms and/or waiting areas.* 
199 \Taking and recording vital signs ( tejRperature , pulse, -.11 -*08 

respiration and blood pressure) of any patj^t,* ^ 

\ 

287 'On orders, placing order for specific dietetiq meal; -.10 -.06 

picking up, delivering, and feeding patient if so 

decided.* / , 

303 Arr^ging, measuring and recording food intake and -.12 -,08 

excretory output as ordered,* , ^ . 

113" Giving any patient general reassurance.* * • -.12 -.09 

302 Placing or making call and delivering non-medi,cal -.1(5 -.06 

me'ssage at patient or co-worker *s request.* • ^ /* ^ 

278 Checking on reasons ^or nonappearance of in-patients ^ -.14 * -.10 
for examinations or treatment.* , ■ ' 

74^ Explaining to any out-patient or accqmpany ing adult \ -.14 . 
propen at-home procedures Go follow prior to coming 
for radiographic or fluoroscopic examination.* r » 

% ' M ^ '* 

* See note at end of table. - ** 
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' Table. E. 3 (continued) \ • ^ ' . - ' ' Afee_4_of_4 

Task L ^ . Factor Loading^ 

'f Code Abbreviated Task N&me and Job-bevel - Run l** Run 4C 

\J Level 1 (Aide) continued 

271 Deciding Whether to c^ll staff person to evaluate -.13 -.08 
whether unusual EKG reading is artifact, or calling 

' ' * physician in case oL serious patient distress..* ^ • . 

* 289 Bottle feeding "a baby with pre-pfepare^M^cnsnula .* --14 '-,10, 

\ 301 Diapering a b^bry.* ^ ^ " -.09 ^ 

\ 155' Obtaining urine specimen on orders.* ^ * -,12' -.09 

29^ Obtaining, and examining 'fresh -stool from any patient -,13 -,09 
V and reporting -Unusual or suspicious appearance, on 



^ orders .* • * ' ^ ' 

^ 98 Obtaining a clean catch urine specimen from any -.13, -.07 

gatieht and preparing for laboratory.* ' 
281 Checking in-patients' identity against patieirts' - r-.15 -:\09 

.treatment knd medicatioti check lists'; stamping 
arrtvai and departure times; attaching cards to 
p^ients indicating special conditions,* 

291 Taking and reportingN temperature of any non-pediatric 7. 16 -,09 

^ patient with oral thermometer on drdersE.* 
279 Notifylng^ard^ or floor personnel "to ready and trans- -.15 

port in-patients who are scl\eduled for specific ' - 4^ ^ 

procedures at specif ic 'tfines 

^ ^ * ^ ' - - X-^ 



Tasks marked with asterisk (*) vjere assigned 'to this, factor on the ^ 
'Basis of logic. Low-level task»ar^ assigned an the basis of content, 
_since they load at low levels 911 all factors. Every other task ^was 
^•assigned- to th^ factor on which^he* tasV has^ its Highest loadit^. 

Tasks in .this factor primarily reflect the Run 4 analysis - 

Task 280 is included in three factors ,\since it deals with prq^ectJ.on^ 
of tb^' pe|f former . ' ' ^ " • ^ - 

Tasks.^2?9, 133 and 296'^courd have beft^ assigned tp .a level 3 grouping, 

* the technologist level, which is not identified for this factor. That^ 

• would correspond to the* RN level. We did not 'feel that t^/three ,tasks 
warranted grouping at ^a separate level. An individual trained at level 
2 inK:his factor would require the additional training for these three 
tasks involving *a knowledge of -drugs and injection procedures, and- 
special permission to functit)n in sDates wf^er^ injections require the 

*RN. license. * • ^ 
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Table E.4. FACTOR STRUCTURE OF TASl^S; ADMINISTRATIVE TASKS (NON-FACTOR A) ^ 

Page 1 of 2 



Factor 



T<ask ' . ' Loading 
Code Abbreviated Task Name and Jpb Level . ^ Run 1^ 

Level 4 (Supervi34on) , ' if 

309^ Calling and participating as supervisor in meeting of 



^ 0 ' subordinates in department.* 
V 307 Conducting a private personnel meeting with subordinate. -.03 
306 Formally evaluating subordinatesi^ork by filling out -.04 
^7 descriptive and'/or rating-scale evaluation forms.- 



. : ■ ■ \' • - 

Level 3 (Technologist) 

293 Attending personal meeting with superv:JPr an functioning -.04 

or personal, work- related problems. 
.186 Orienting new staff member(s) to departmental standard -.05 
* operating and admini^^ative procedures, floor plan, 
location of equipment and supplies, record keeping.* ^ 
131 .Making assignments of staff to work areas, procedures, -.06 

and/or MD's and/or vacations an^^unch hours 
272 Preparing and adjusting schedules ^or patient procedures.* -.07 

5^ % i * *- 

. " iHis.groiip of tasks Ws referred to .as non-factor Apsince this^doee 
* not cbnstitute a serorate task factor in the Run 4 sij^-lactor soltj^^ion, 
and the tasks would rarely constitute a separate job. 

X^^^ arranged in descending order within levels by difficulty as 

^ reflected' in the number of skill and knowledge categories required and 
the ^cale values at which the categories are required. Factor loadings 
^ / run'from high ,po§itive values, throygh zero^ to negative values (for * 
lower-level tasks or tasks that do not lo^ at high levels on the 
factor). 

* * ^ In' the seven-^f actor solution of R^n 1, thi6 group of ^tasks primarily - 
have their highest loading on Factor III, which is an ambulatory care 
examinations, counseling, indministrative and conference factor. The 
Run 1 loadings are listed, but this group of tasks is treated ' 
V * vseparate rfon-rfactor cluster in the Run 4 solution, 

^ Task 309 loads on th^ radiologic technology factor, but should have 
y ' b^eo scaled as a generic administrative task. It belongs with this 

^ • group. * Jit ' 



See note at end of table. 
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' c 

jr ab le E,4 \ (co^i^i^d) ' ^ 




' \ e^xcessi^< 

^ 9 77 Accn'on-fna < 



dep^rtmenC** ^ . ^ ^ ^ ^ 

165 Keeping att^nilance records and T^6il[ist%/oT reporting * 
* \ e^xcessi^e lateness ^nd/or absenteeism,* ' < 



Task' ' . ^ ifH . ' ^ ^ Loading^ 

^ Code AbbVevi'ateci Task Name and fob Level / , ^RuUfgi^ 

J ; 1 ip^^ ^ ^ ' ^ ■ ^- 

Lev^L 3 (technologist) cdntinue-d t ' * - * ' * 
76 Checking supplies and ordering non-"cirug materials neede^^ by ' ^•06 

-.06 

277 Assignln^scheduled ^tients to pro^tdu^ rooms fn appccj- , -.66 
priate or^er.* ' • ' ^ * ) ' ^ 

294 Assij^ing Subordinate and e:ic*plaining assignment^ to trans- ^ ^.06, 

i * P.ort pati^t/ obtain mat-e^rials or documents; or as4ist ^ 

tjgr^orker** ^ „ ^ ^ / ' 

^ "^129 Chep«^|ng Supply, and ordeVikg aon-narcotic medi^inals"*'^' ■ /-^ •-."07 
-sf ' ^ needed by •department . * ^ • ^ ^ 

128 Checking supply of rldrcotics or r-egulated dfa|s (or„wit- ' ' -.06 ' 
"^1^ . ^ * nessin^ cobnt) ; t^eord^ring,- picking up; and r^^g tocking . * 

^gk 132, Requd$tinJ repair , repla?cJement or other ^or vices of ^ar^other ^-^.A? 
^^|- hospital department^ orally and/or j^lflmg out requisition.* 

* ^ • ' V.i '-^ 0'. : ^ ^ -z — — 

* Tasks marked «ith an asterisk^ (*) werg'^a^itrarily assigned toil ^ : 
on-fagtor A, AH'athe^ tagks ' loaded ^highest^ on Factor III of 




Rim 1 (which includes admidiStration)', and were assigned to 
1 nc^n-/ actor A for t;he Min 4 solution. • - ' ^ ' ^ 
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FACTOR STRUCTURE OF TASKS: 



N0N-NEUR0L6GIC:i^DI0LbGY FACTOR / 



Page 1 of 8 



Task 



^1 



459 

460 
■ i61 
^ 458 

^ 469 



^ 486 

485 



Abbreviated Task Name and Job Level 



Factor Loading' 



Run 1^ Run 4p 



1.01 



Level'-"^ ( Specialized* ^dvknce^ Prof ess3Lonal ) 

Deciding on type of petiiatric radiographic examina- 
^ tion(s) to order for pediatric, patient in consul- 
tatioit with referring physician aryi/or , pediatric 
specialist. * . ' , 

Participating in meetings of radiologists , surgeons 
» and pediatricians fie discuss new developments^cases 
of inte'reat and case problems in the fiel4 or < 
pexiiatric surgery and radiology. ' , ' 

,Proyidln'g 'clinical training for ^Adiology residents' 

in j)ediatric radiography; ^ . ^» 

Pll^nning and presenting lectures id^; c^se confel?^pces 

on pediatric radiology for radiology residents. ' 
Reading, interpreting and making recommendation^* on 
'radiographic ancHrelared studies ^f pediatric 
, patients. ^ ^ ' 

Deciding- ©h type of n>>n-neurologic angiography proce- 
dure to otde'r for any patient in consultation with 
referring physician, surgeon, arid/or, other sp^cial- 
1st. . ' 

l^rovicfing clini'cal training, f-or raiiiolc^gy resident k 
in non-neurologic angiography - 

Partix:ipatin| in meetings o^ angiographers vasciilar 
surgeo^'and cardiologists to di^ocss new^develop- 
m^tits, c^es of interest, and case , probZ^nifi in' the 
field of angiography-; vascular "an^i caftlipj,j^scylat 
surgery. ^ 

Deciding" whethe*^ to drder nan-neu¥o logic ^Siput^rized 
transverse '^xiai tomograph^ fot any patient and/ar- 
alternative/ studies in consultation with referring,. 

, physician. • ^- I ' » ^ 



.64 

.64 

.64 V 
.63 
-60 

.60 

.60 
.*58' 



.84 



.57 • 



74 



r 



An "x'.' iif colur"n means that tajsk was not inc 



d in, the run , 



b 

Not^: 



^^t"or I' of 7 and L of-^; non-rtw^plogi^ radiologist tasks. 

Tasks are^sr^U^d *i*h' descending o/der based on'Rua 1. factor- 2 oadirtg8 . . 
Xhe* ioadihgs' do not necessaril^/t|mp4y otlier,»c^ difficulty,. sin(|(^the 
leadings reflect- t-be gloills ^and knowledges wh^^pe /C*p~'</ariationii explain 
the f'ac; tor structure. Assignment to this /actor combines* Rup* 1 and 
Run 4..S0I utioiiS . FacCur loadings^ rurt fi"o^ hl^gh , positive valu^, 
through* zero^ , negative vaiiieil (for lower-level tasks). \ ■ ♦ 4l 



274 ■ 




Table E,5 (continued) [ Page 2 of t 

Task ^ . Factor Loading^ 
Code Abbreviated Task Name and Job Level \ Run 1^ Rytn 4" 

] ] ' I P * ' Z ^ ' 

^ ' Level 8 (Specialized Advanced Prof essional) continued 

352 Participating in meetings of radiologists, surgeons .56 ^ x ^ 

and pathologists to discuss iSS^j^velopments , cases*^' ' 

. '\ of interest -and cfise problems in the field pf - ^ 

gastrointestinal and biliary su^ery and radiology, 

* 347 > Provifiing clinical training for radiology t residents 
in radiographic study of the gastrointestinal and 

/' biliary tracts. 
Planning and^ ^^enting lectures or case conferences 
on gastrointe«inal an4 biliary tract radiology for 
radiology residents. < , 

473 Conducting catheter abdominal aartography and/dr 
' selective viscerarl arteriography of any patient. 

488^"* Directing computerized trans^v^rse axial tomography 

-of the b^i^y of any patient, * * * 
477 Conducting catheter^ pulmonary angiography of any 
^ , ' Pati-ent-, ^ ' . ^ - " - 

474 'Concocting percutanjbbus translumbar abdominal aorfog- 

raphy of any jiatient . 
' 311 Decidii^ on type of urographic prbcedure(s) to or^ler 
for any patient in. consultation with referring 
. ^ physician and/or specialists. 
, 470 ' Conducting peripheral arteriography of any patient by 
percutaneous selective catheterization or direct 
needle puncture. • ^ ' 

47^ Conducting catheter thoracic aortography of any 
'l^y^ -patient i *^ 

4b3' Conducting percutaneous coronary' arteriography and/or 

l^ft- ventriculography of any pdtient. " 
^37 Participating in meetings with puJ.monary speci^HiSts 
surgeons and pathologistrs to discuss new ^le^elop*- 
ments,- cases of ^interest and case problems in pul- 
monar>' ipedicine, surgical pathology andi thoracic . 
^surgery. ^ * ' ^ ' ' \^ 

416 Providing tf'linicaJ, training>for radiolopy re*;idenrs " 



in radiographic procedures Qf lungs, /bronchi,- 
ttach^a ancj/or larynx. 



^Ify ** Planning and presenting lec^ure^ or casj^conf erences 

on pulmon^r^, tracheal bronchial and laryngeal 
♦ - radiology for radiology residents. 
471 Conducting^ ascending or descending ye^graphy qF 
. ^ lower extremities of any patient by direct needl^j^-^u^ 

)uncture. . ^ ' *\ 





A 

J? 


.56 


X 


* 


• 


.5? 


.75 


.55 


.70 


.55 


,68 


.54 » 


.74 




« /U 


.54^ 




- * 




.5-4 


.67 


.54 


.66 


.53 " 


X 












X ^ 


.53 


X 


^53 '^, 


. 70 



— ^ 



I 
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Table. E. 5 ( continued) 



Page 3. of 8 



'Task 
Code 



Abbreviated Task Name and Job Lev,el 



Factor Loading^ 



Run 1^ RunA^ 



33 



409 

478 
481 

482 
318 
424 

438 
346 

•'68 
323 . 

423 

42^ 

/ 

. 336 



/ 435 



- Lev^l 8 (Specialized Advanced Professional) continued 

Deciding Whethey to order non-neurologic tomography 
for any patien^ or. alternative studies, and -recom- 
^ijip-nding technique in consultation with referring , 
, pifysiciat)., I ' ' • ' 

Deciding or^ type of respiratory radiographic examima- 
^tipn(s) to .order for any patient in oonsultation 
with referring physician and/or specialists% 
Condticting 3felective bronchial arteriography: o.f any 
peti^t. \ . 

Conducting intravenous angiocardiography of any^patient 
b\ pprcutane9us selective catheterization or direct 
needle puncture. , ■ ' ' 

Conducting catheter vena cavogr^|phy and/pf selective 
renal or adrenal venography of •any ndn- infant patient. 

Providing clinical training for radiology resident^ 
in urographic procedures. 

Providing cLinicaL training for radiology resTdents in 
obstetrical and gynecological radiograjjhic proce- * 

dures . ^ " /-^^ ;» \ * ' 

?roviding"'clinical training for ijadi^ogy t^sid^nts in 

* 'orthopedic radiology and arthrography^ / > 

^eaditig, interpreting aad making recoimnendatidris on 

r;^rljj^aphg of ga§,tro^testinal artl/or biliary 

tracts 

Conducting ^lecti^ thyrpid Angiography of any 
*5^tient\ 5 
Preparing re^arch desigp in clinical diagnostiu . 

radiology ;6l4Bfi.rvi%fng' res^earch; analyzing, evaluat-^ 
ing results; and preparing *report . * ' ^ * 

Pairtici^jating in meetings of radiologist^, , urologists 
»^mi nephr'ologisCs to discuss new- developunents , eases ■ 
of interest, mnd case prpbletps- 'the^fields of 
ilrology and' urography . ' • . ^ . 

JParticipating in meetings o^*-raidiolog|sts, obstetri - 
"cians, and gynecologistjbrto dis^y%^ss new developments, 
^c^ses of intVrest and cai^ prohlem^of muttj^l inter- 

IJranning .and presenting l&eX^res or case conferences 
Jon obstetrical 'and gynecological radfo-logy for 
( radiology resiuenls. >^ \ • . 

Providing clinicaJ training for radiology residents 
in lyttphahgiogradhy procedyres, . - ' 

Pfoyidirtg clinical training for radiology residents ^ 

' in e^r, nose an4 throat radiography and sialography. ^ 



i53 



.52 
,51 
51 

.51 
.51 

,51 



.-50 ' 

* 

.50' 
.50- 



.'67 



.52 .67 

.52 • .66 . 

,52 ■ .63e. 



.62 



.76 



.66 



.51 .60 
.50 X 



50 



it 
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E-21 
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Table J. 5 (conti^uej^) 



Task . " , . . ^ 

Code- j[bbreviated Task^ Name and ^ob Level 



Pag^-4 of 8 



Factor Loading 
Run 1^ Run 4^ 



332 



47^ 



339 



ill 



* Level' 8 (Specialized Advanced Profll|^£onal) continue d 

446 .Conducti\ig' radio'graphy *qf ejcternal fistula or s±^ns 

tract of any patient-. * ^ ' ^ ' . 

48J|Jilr Reading, interpreting, and making recommendations on 

non-neurological computerised transverse axial tomo- 
graphic scans 'of the b^dy. 
475 Conduetring percutaneous splenoportography of any 
patient . - . ' ► , 

Re^'cling, interpreting and -jnaki-tig ^recommendations on ^ 

non-neuro](ogical tomograms^ ' ' ' ' . / 

Conducting se^lec.tive pelvic a.rteriographyv of non- 
pediatric gravid or-nongravid * female |5atient. 
^328^ Deeidia^ whether to order lympftangiography of- any 
patient or alternative 'studies and recommending, 
technique, in consultation wi th^ref erriag physician. 
Deciding an type of 'gastrointestinal and/or biliary 
radibgraphic examinations to order 'for any patiept . 
in consultation with referring physician.'and/or ^ 
specialists. 

Reading, interpreting an'd making recommendations ^on 
' urographic material's. ' , ^ *' 

66 Forraulacirig a problem for clinical .\^es'earch in diag- 

fiostic* radiolo^. ; "'^^JflttF * < 

67 ' Conducting^ li'^erature revi3p¥or 'cUnlcal research ^ 
problem in^ diagnostic x^R!Jology^ 

Planning and presenting lectures on pedia^tric radi- 
y for ^medical students^ • • , *• 

Read^hg, interpreting aad making .recbrnmenda^tions on' 

Dutine radiographic; materials . ' ' . ' ^ 

C^ducting selective^ subclavian arteriography oY any • 
non-pediatric patient to-evaluate tltorac^ ojutlet 
syndrome.. . ' *' ; r J . 

Participating in meetings of physi<:ians involved 'with' 
arthritis to' discuss new devetopznents , cases of 
^ interf^^t md case pj^blfems in the field.. ^ * . * 
355' Conducting T-tube choIan^a.ography of any patient. 
329 Conducting Ivrnphangiography of^'^ny patient. . ^ • 
436 Conducting positive contrast ar thtogr'aphy (especially 

of knee) of an^' pa?icnt. ' ^ , • ^ ^ . / / 
<313 Directin<g .^^hratomogrqphy of any paMeat. 
"515 Pcrf ofmi n^.'^rcnal cyst puric Lure "and conducting^'^elated 
radiography of any patient'."' v ' " ' ^ 

'4 Conducting 'pelvic pneumography aVd/or pangynecography 
'of ^ non-infant female patient . ' 



462. 







. jU 


. f 1 


.50 


.66 






.50 


' .66 


- .50. 


.,65 








.64 


• '. 50- 


.62 


.49 


•".74 


.49 . 


.61 


.49 


.60 


. 48 


. 59* 


^.47 


^ X 


. .47 


.6p 


* * 


' .59 ' 


.46 • 


X 


.46 


.68. 


.-.46 


.*6a 


,46 ■ 




.4'6 ' 


.58 


.46 


.56 


.46 


.55 







ERIC 
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Table E.5 (con^nued) 




Rage 5 of 8 



>Task 
Code 



Abbreviated Task Name 



Job Level 



Factor Loading 



Run Ip ; Run 4^ 



r 



. 412 
411 

421 



. Level 8' (Specialized Advanced ProTesbional) continued 

452 Conducting esophageal radiography- of pediatric patient. .46 
344* Conducting intravenaus cholangiography and cholecy^-; ^ . 4j^ 
' tography* (IVCJ of any Tnbn- infant^ p^ieht. ^ 
Conducting bronchography of 'pediatric^ patient in con-* 
saltation with pediatriciah(s) and anesthesiologist. 
Conducting laryngpgraphy of any ^non-pediatric patieni:.' 
Conducting brpfichography of any non-pediatVic patient. 
Read^g, interpreting and ifiaking reeoimaendations on 
orthopedic radiographs and/or ar^hrograms and re- 
• iated studim of b6n,es and joints. .' * , 

Deciding on type of gynecological radiographic, ptoce- 
•''^ dur^ to order for npn-pe^diatric -female patient in 
consultation with referring physician.^- 
33G^ Reading, interpreting and-- making reconnnendationsvon 

lytjiphangiograms*; ^ ' ' . ' .^'^ " 

Participating in meBtings of physicians i^ivolved with ' 
- plastic sui^gery to discuss new ^veltjpmen^s cases 

of interest, and case *problei^ in the field. 
Conduct irvg percufaneous peritopeography/ingu^-sal 
hemic^raphy of p^iatric patient.* ^ / 

Conducting defecograpj^ of pediatric patient.* 
Reading, interprecing^pd making recomiaend^ions on 

non-neuroloeic anei6'eraphic and related* studies.' 
Conducting percutaneous (transhepatic)^ cholangiog- 
, , raphy *of any 'non-pediatriq^patient. ^ . ' 

34^ E,vala^J:iiig otai cholecystogr^ms or Ot'al cholangloj 
^^rarns;. cbndyctfing fluoroscopy andior ppst-fat'^ 
'm'ea.l, post-evacuatiQfi. ^tudy o^ aryf non-infant 
pat-ient ^nvo-lv^d^i^ so decided. =^ 
2 Copduoting a raAo^aphic ^arium swallow study(^f 
esophagus of any non^p^5i/ttic patiyU:. " 
433 Conducting sialography of 'any patient. , I 
kUU .Conducting Intrarvenbus excretory Xiro^aphy (IVP) and 

' ihferioc *)ena cavo^raphy 6f ped|.atric patient.^ ^ 

v426'" Cxnjductdng percutane'ous antegrade pyelography of any 

4^ Planning aijd presenting lecture^J^^r case conferences 
/on non-neurologic cfngiography for' radiology resi- \ 

\ . 1 ' dent,i5 . ' ' . / 

433 Candpcting jadiogrSphiu ba'irium. ^tu4y^ of ugpe? gastro- 
intestinal* tract of pediatric' patient. , * ' '-'^ * 

341 • Conducting sma'J4 boW^f" enfema, radiographic stuciy .ot any 
non^ped'iatric patient. 



338 



^48 

455 
484 

3*^3 



.45 

.45 
.45 
.45 



.45 

.Z5' 
.44 

.44 

'.44 
.'44 

.44 

.,44" 

.44 

.44 
.44 

.44 

.43 

.43 



.69 
.67 

.61 

.61 

.59 
.58 



5.6 



,55 



.66 

.66 
'.65 

.64 

.64 



.64 



.^1 /•* 

.6f)'' / 

.55 ' • 



.64 
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Table g.5 (continued) ^ 
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Taek . ' ' ' 

Code Abbreviated Task Name and Job Level 



Factog^^adlng 
Run 1^ feirn 



Level's (Specialized Advanced Professional) continued 



414 Reading, \ interpreting and^ making recommendations oir 

, sialography and related materials. ' 
312 Conduc'ting Intravenous pyelography "(IVP) examination 
of any non-pediattic patient. 
Conducting hysterography or hysterosalpingc^graphy of 
. a iK)a-pediatrlc fetiale patient. ' . . . 

Conducting bronchoscopy and related biopsy and secre- 
tion sampling of afly non-pediatric patient. 
Co^iducting diagnosis and hydrostatic reduction o^ > 
'intussusception of pediatric patient. , / 

Conducting hypotonic duod^tf^raphy of any non-p^dlat- 

r^c pat-i^nt. ' ' ^ 

Conducting a radiographic air contrast study of - 

stomach of any non-pediatrlc patient. 
Conducting retrograde voiding cystouretlfrography of • « 

^ padiatric^patient-* „ • . . ■ 

Conducting a radiographic barium enema study o'f lower 

gistfolntestinal tract of ^edlatrit patient. • 
Conducting a. radiographic barium. study of uj)per 

gastrointestinal tra^^C of - any non-pediatrlc patien^, . 
Conducting d radiographic barium enenia study of low^r ^ 
gastrointestinal t-i?act of any notj-p^ediatric, patient . 
Corrductirtg vaginography of pediatric patient** for 
> i§tersex cqnditioo. ^ * 

.413 Conducting aspiration or tissue needle biopsy. of t<he 
^ lung of any non-pediatrlc patient. ' \ 

Planning and presenting cases and/or related lectures 
on diagnostic radiology and'^athology to patholo- 
gists, radiologists 'and residents. ; 
Evaluating plain films of pediafric gastrointdstinal . 
tract to locaiize obstructions ,and/oj: foreign 
bodies . » 

Deciding .on type of obstetr^^pal radiographic proce- 
' dures t.o order for pr'egR^rrt patient in ronsi^t?^- . 
tion v^th referring obstetrician, ' ' 
Conducting intrauterine .fetal radiography for intra- 
° uterine ,transfusion»in% con^ultati-on .with obstetri- 

r ' ^ \ ' • 

Participating in meetings of radiologists, surgeons 
and pathologi,s ts' toWiqcuss nej*/ developments , case^ 
oV interest ^hd case' problem^ in the fields of sur- 
ge ry<^ and 'radiology . 
Retnovipg foreign object from pediatric upper ^opha- 

under f luQrosctpic control. ^ . / 



r 

' 5 
410 
456 
340 
395 
445 
454 
3 
1 

447 



392 



450 



418 



420 



325 



451 



'•43 

.43 
-43 
.42 
. 4 J" 
.4^, 



.59 
,56 . 
^3 ■ 
.53 
.65 
.61 
.=61 
.58 - 



:42 \ 
.4A, ^-^V.- 



.^1 
.41 

,41 

, 40 < 



.62 
-.62 \ 
.58 ' : 
.51 



'.40 '.59 

■J- 



.40 



,52 



.39 .50 



.38 



38 *■ :54 
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Table E.5 (continued)' ^ ^ . Page 7 x)f 

Task • * ' . F.actor Loading^ 

Code Abbreviated ^Task Name and Job Level . • ,^un 1^^ RlUn 4^ 



Level & (Specialized Advanced Professional) continue^ 



449 Reading* and interpreting radiographs - for bone-age ^ »38' .51 

study. • • ' - ' 

394 Comparing p„rior radiographic ^agnoses with later' .36 -.51 

pathology and/or autopsy rsefxprts and repd^-ting* dis- . 

crepanci^s to appropriate radiologists. ' * 

442 Conducting choanal radio^aphy of pediatric patient. .36 .46 

422 Reading, inte^retlng and making recommendations on ' .35, .41 

abstetxical and/or gynecological radljjgraphic > 
• • studieis and related 'ma-kerial^. 
349* Planning and presenting lectures o^gastrointestinal .33 ' x 

arfd biliary tract ra(Jiology for medical sAidents. 
393* Reviewing and selecting current and/dr inactive '» ' .33 , . .48 

radiographs for instructional use.' 
391 Selecting and assembling radiographs and related • '.33 ^ .47 

case* history information for use in case confferonce 

— • tp ^agnosti^:. radiology^.- — - ^ ^ 

414 Reading, interpreting *and making recommendations on .33 .41 

radiographic materials involving bronchi, lungs, ^ 

trachea and/or larynx. 
320 Planning and presenting lectures on assigned aspects .32 x 

radiology for medical students. ' • n w ' . • 

20 ^DiFecting respiratory tract tomography . , W ^.31 .38. 

41^ Planning and 'presenting lectures on pulmonary^ ' ' ' .19 x 

bronchial, tracheal and laryngeal radiography for 

toxical students. . I 
457 Conduc*ti'ng fluoroscopic insj^iration-expiration exam- .12 "^.16 

ination ,of pediatric 'pa.Cienf . ^ 
406' Providing clinical training. for radiology residents .11 - ^x 

in mammography procedures. * ^ - ^' ^ \ ^ 

333 Reading, *'interpT;eting and making recommendations on^' * .11 V .17 
^» •. ^cineradiographic^'cTef t palate studies. J 

334 Conducting' a fluoroscopic and cineradiograptxic cleFt ' 

palatt study of any patient. ^ ' ' ; .10 .13 

-333 Deciding on and scheduling clef b p^lat^ racy.ol0gic^l .09 ^.11 

^ sti|[iy for any*patient. 
310 Selecting 'gastrointestinal and biliary tract radilo- .0*> ,15 

• graphic materials- for use in ease conference pr lec- ^ *• ^ * ' * 
ture J>resentations or for in<^lusion ^.n library^ • \ 
403 'Reading, interpreting and making re^commend'ations on ' .07 . - .07 

J mafmmographic <naterials« ' . . ^ ^ * ' " 

402 Conducting mammographic examinatron o^ ar^ patient ^s .06 - * .06 

breastsv • * i . - . * ' 
^ ^ . K_ . 



i 



Table E. 5 (contlriuexi) " 



Page 8-o£-8 



Task ' ' « • ^ . ^ 

Code Abbreviated Task Name ar^d Job t^evel 



Facfor Lgading^ 
Run 1^ Run 4° 



Level B (Specialized Advanced Prqf esslonal) cQntlnued 



419 
351 

322 

326 
316 
350* 
321 

439 

327 



Calculating and interpreting radiographic pelvimetry 
using Colcher-Sussman technique. 

Deciding on whether to enter suggested radiographs of 
gastrointestinal and biliary fracts into log booWv-^ 

. based on quality and educational value. 

Deciding ot\^" diagnostic radl^lc^ library acquisitions 
-o^ books, journals and radiographic ijiaterialsj 
coding library acquisitions. ^ ^ , 

Participltin^ in diagnostic radiology departmental^ 
meeting. ' . ' 

Assisting in renal bi^qp^y of -atiy patient by uaiuig 
f^^uoroscopy to^ place biopsy peedle. 

Conducting counseling on professional or personal 
problems with resident^ in radiology. 

Participating in radiologists meeting to arrive at 
overall clinical, an d aca demic assessments of resi- 
dents in radiologfy^ , ' . . * 

Ordering gr approving changes in technical factor ^ 
selector settings to compensate for a change in 
quality of x-ray machinfe output. • - 

Participating in monitoring of pei^onal exposure to 
radiation by periodically turning in and, replacing 
filfti strip in badge; evaluating posted -exDosure 
listings. 



.00 ' 



-.03 

-.13 
-.13 
-.16 
-.19 

-". 21 

-.23 



> 



-.05 
.03 

.16 

t 

.22 
-.25 



-".30 



-.31 




r 



Table^E.6. FACTOR STRUCTURE OF TASKS: NEURORADIOLOGY FACTOR 



Page^ 1 of 2 



-Code Abbreviated Task -Naiae and Job Level 



Factor Loadtna 
Run \^ Run 4° 



Leveies (Specialized Advanced Professional) 



AGS- 



AOS 



7 . 



Providing clinical training for radiology residents 

in neuroradiology procedures.. — ^ 

Participating in' meetings of radioTlogists , surgeoixs 
and neurologists to discuss new developments, c^ses 
of interest and c&se problems in the fields of 
neurology, surgery and neuroradiology. 
A07 * Planning and presenting lectures or case conferences 
on neuroracy^plogy for radiology residents. " 
ADA Reading, interpreting and making recommendations on « 

neuroradiographic materials. ^ 
396 ^Deciding on typ^e of neuroradiologic procedure(s) to 

* order for ar^y patient in cotisultation with referring 

physician and/or neur;ologist . • 
Conducting cerebral angiograpihy 'of anyp^tient. 
Conducting retrograde venography of the ^Internal 
jugular veins ,poster'far fossa dural sinjis system . 
and/or orbit of any patient. ' . # 

Comiucting orbital ^nd/or cavernous sinus venography 
of any patient ^ frontal vein route. % 
Conducting positive contrast posterior fossa myelog- 
raphy of any patient. 
Cooperating with surgeon in cohducting brain ventricu- 
lography of any patient. 
398» Cofiducting pnetimoencepbalography of ^any^ 
AAQ'' Directing consputerized ^ transverse axiaj 

the skuJ^l and ^rain Qf any patient. 
A2^ Conduct'lng selective s|5inal co^^ aagiogr5?^hy of any 
" patieiit . 

AQO'- Conducting 'positive contrast* myelography of any ^ 
A , patient. ' ' 

AOi' Conducting air contrast myelography of any patient. 



397 

_A27 



428 
A*30 
399 




tient. 

mograp^iy^o^ 



.60 
.59 

.59 
.51 
.56 



.54 
.53 



.52 

.49 

.46 

.34 
'.5(y 

.39 

.38 

.30 



• X 

X 

1.A8 
1.A5 




.85 
.80 
.76* 



No 



An 'V in column means that task yas not, included in the run._ 

D Factor II 6i 1 and XI of 6 ; 'neuroradiologist tasks. , ^ 

te: Tasks are arranged in desc;ending order biased on Run A. factor load^ings^ 
The J-oadings do not necessarily imply grder of di^ficul-ty, slnce^the^ 
~ loadings' reflect the skills and knowledges *Whose co-varlatlons explyiin 
* the factor structure. A$signm^nt to this factor combines Run 1 and 
^ Run A sol^tions. Fact'or/Hoadings r^n from h^gh, ^osTtive values, through - 
zero, tb*t\egative valued (for low^r-level tasks?^ g 

t ' * . «•' . • • 

•E-27 , ,, • . 
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Table E,6 (continued) ' Page 2 of 1 

Task * Factor Loading^ 

Code ' Abbreviated Task^Name aiKj Job Level Run 1^ Run 4^ 

• ' ' ~~ > 

Level 8 -(Specialized Advanced Prof esgiTonal) continued^ 

431 Conduciiing discography of any patient.^ ^ ' . «29 " .63 

432 Directing skulL tomography of any patient. .00 .05 
327 Participating in monitoring of. personal exposure to -.05 -.06 

radiation by periodically -turning in and replacing ^ 
film strip in badge; evaluating posted exposure 
listings. ' ' , . 

. 439 Ordering or approving changes in technical factor -.06. -.06 

selector- settings to compensate for a change in * 
quality of x-ray machine output. 
326 Participating in dj.agnostic radiology depa^rtmental " -.10* x 
me'ctin'g. * 



Table E, 7. FACTOR STRUCTURE OF TASKS: OBSTETRICS-GYNECQLOGY RADIOLOGY FACTOR 
■ I. '-y 







* Page 1 of 2 


Task ^ '» ' ^ 
.Code Abbreviated Task Name and Job Level 




Factor Loadings^ 
' Run lt> Run 4d 



r 



type of gynecological radiographic pro- 



1 



Level 8 (Specialize^ Advanced^ Professional) 

425 Planiiing and pnresenting lectures or case cbnferenctfs 
on obst^t-rical anS gynecological radiology for 

radiology resideatjPv ^ ^ 

^23 Participating in* meejt^Jfiigs of radiologists, obstetri- 
cians, and 'gynecologists to discuss. new develop- 
ments. Cases of interest and case problems of 
mutual interest* 

424 Providing clinical training for radiology r?feidents 
in , obstetrical and gynecological radiographic pro- 
cedures . • *' '^^i 

422 Reading, .interprlting, and making recommendations 
obstetrical and/or gynecological radiographic 
studies and related yaaterial^ 
4>Qv-rai.iig on _ _ _ . . 

cedures to order for non-pediatrie famine patient 
in^ consultation with re^ttrring physician. 

418 Deciding on type of obstetrical radiographic ^oce- • 

dures ff) order for pregnant patient in consummation 
with referring obstetri<:ian. * , ' ^ 

420 Conducting intrayt.erine fetal radiography for intra- 
, utepane transfusion in consultation with obstetri- 
cian. ' ' 
5 Conducting hvsterography or iiys terasal^ingography of 
I a non-pediatrlc female -patient . 

I' 4 Conducting pelvic, pneumography and/pr pangynecography 
. i , oT non-infant female patient. 

419 Calculating and interpreting radiographic pelvimetry 

using Colcher-Sussman technique. 
406 Providing^clinical training for radiology .resi'dents 

in mammograj)hy procedures. 
403 Reading, interpreting and toiaking recommen^dationlfe on 

mamraographlc matejrials. 
4(W Conducting mammographic examination of any patient's 

breas ts . ^ ^ ' 
A . . ^ 1 

? An *'x" in column" meaAT^'hat task'was not included in the run. 



• 33 

• 33 

.32 

.27 

.27 

.29 

.29 

.20 
.21 
'.15 
.09 
.05 
.05 



,85 



.78 
.62 



>&2^ 

,62 
.61 
,51 

X 

,33 
.32 



^ FactoT V of^ 7 and V df 6; 'obstetrics-gyneQology radiolo'gist tasks. 

No.te : "Tas-ks are arranged in descending order based on*^Run 4 factor, loadings. 

The loadings do not necessarily implu ord^r of difficulty, since the " 
loadings refle^^t the skills and know^|j^ges whose co-varlations explain 
the factor, structure. Assignment to this* factor combines Run 1 and , 
Run 4 solutions . 'Factor loadings run^*from higti, ^sitive va-lnes, 
\ through ^ero to negative values ('for ^ower-ievel tasks). 
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Table E.7 (continued) 



Page 2 of 2 



Task ' ' . 

Code Abbreviated Task Name and Job Level 



Factoir'^Lo^dings^ 
• Run 1^ Run 4d 



* Level 8 (Specialize4 Advanced Professional) continued 



326 Participating in diagnostic radiology "departmefltal - 

meeting. . . 

439 Ordering or approving changes in technical f^ctor^ 

selector settings to compensate for a change in • 
quali^jy^' of x-ray machine output, y ' . ^ 

327 Participating in monitoring of personal' exposure to 

radiation by periodically turning in and^replacing 
film strip in badge; evaluating posted exposure 
listings . 



.03 



.05 



.0^ 



-.03 



Note: This is a secondary factor, since most task^ in this factor have ^4 
higher loading on Factor I in the Run 1 solution. Most tasks have 
a higher loading on this factor than on Factor I 'id^ the. Run' 4 * 
solution . * ^ . ; * » 
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